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CALCUTTA 


PREFACE. 


This manual was originally compiled with a v.ew to plact* 
within easy reach of students preparing for the MatrKuIalion 
Hlxam,»natiyn of the Indian Universities a collection, on a 
limited scale, of typical examples in Algebia—such as aie 
in lispensahlv||>resenl befine the mind of experienced teachers' 
and examiners .dike. They have been selected from appioved 
standard works, as^\\ell ‘as fiom vaiions examination jrapeis. 
an5 grouped into exercises as model questions ai ranged in 
projjressive order. Solutions follow eac h cxt-rcise, not witli 
the object of fo>^ierin:4 what in Unlvcr^ily parlance goes by the 
name of “Cram,'’ but to engcmlcr in the minds of tnos that 
love for iit^at and*slMit mcihoils, wMthoul which no taNte foi 
mathematics or science in gencial can be acrjuiied In woiking 
opt cash example, tin retore, particular caie has been taken lo 
u:et at the answer t»y 1 he '■hortest loitle, and all tedious ami 
round-about processes have been avoided as much as po'Sible 
It is, however, known to all engaged in tcachintr mathematics, 
that •pujnls ot average intellik’cnce at fust often tad to see the 
reasons for the step.s in conci-e and compact operations. 
To obviate this inconvenience—the only objection lo short 
metnods— acb step has been elucidated by indicating 
principles bearing up.iis it -principles, which, for the purpose 
ot constant reference, h.iv' bqen embodied with explanations, 
wherever necessaiy, in twent)-nine Articles in tl;e Introductor> 
chapter. 

After having gone through two editions whu h were \vell 
received by both teach-rs ami stiulents, the book lay out 
of print for nearly two decades owing to the aulh 



having lost interest in it un-ier stress of several sad Ciicurn^ 
lances. A.ltlie insistence of many of his old pupils win) found 
the l)Of>k useful in their school days and wtio arc now engaged 
in ediira'ional work, a revised and considerably enlarged 
edition is brought out It is needless to say that it is placed 
abreast of tlie limes meeting, as it does, the requirements of 
^ihe up-to date syllabus of the Indian Universities It is hoped 
that this little hand-book will prove as useful ar i instructive 

f 

to the [iresent generation of* students as it did to their 
predecessors. , 

The services rendered by Hahu Pransciikar Sen m.a b.l., 
Vakil, (of 21 Scott’s Lane tlalculta) in passing the manusf;ript 
lhrou:>h the press and in identifying himself with the jiublica- 
tion of thi>. new edition of the bonk deserve to l)e mentioned 
with waimest gratitude. * 


I 


‘ III ram (?eha ' ( (?npt ) 
27 , Nawa^niia Benares City 
7tb Kehiuarv 1916. 


S. V. M. 
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Stude»i<: are particularly requested to supply omissions and 
note corrections in their pioper places before commencinf^ study 
of th e hook. 


1 OMISSIONS. 

Pa^c 8 *V(ld another note after the 2nd line in a now paragraph 
as follows •— 

If d he ch1l|iiged intf^ (—i/), i —d becomes :i —I—c?) which 
= ,r + t^ lArt T,. • ' ' 

. II the given oxprcssinn (dividend) be divided by toe 

reinjundtr will be obt.'fincd by channine d into ( — d) throughout 
m r^, ilMt is to ^av {-d)--={~df'+a. {-d)”-^ + b. {-dr-* 

Ilhji,tiaiion Divulc* + i,y ^ 

K=.- 7 . (- 3 )«+ ^ 3 (- ,)i i. 2^ j ( ^ 3 )+io 

7 .J 43 + S J 7 f 4 O-i.'^+lo - =iS=; 4 - 7 ^^ 6 = 47 () 8 . 

Poi^’, s.# Ahei ote I writ" X.ife : whuh lias licen luisplaied 
on p ige 55 line ^ 

II. t ORKKt riON OF MISPRINTS 

T 

• Page S, line change n info m. « 

Page 14, Fourth lino of 2\.rl 2<i, change /8 into h 

Page 15, lino 7. change X' into X (without accent) ; lino 11, 
change V into V' (with accent) 

P;i^e .58, KsainjiK: 4. (1' rhainjo ax — a into «*; Pago 

line 14 sheep tor shep 

Page 40. Top, uI lie 7 oppa..ii<‘ the (ii.iph-diagrani indnating 
Answer to the 7tli ijuestion. 

Page 51. line 17, Write (at the end of the lin<),-=c) 

Page 56, line 1, change the thick type 3 inio the numcrar^ 
(common typo). 

Page 58. sixth question ist lino. Write "field” after 
“reciangulat' 

Page 5<), in thf' .^rd line of the small typo Note, <p!.u;q a comma 
alter the biacket. * 

X \ 

Page 70, hue 5, change y'^ into y ■c. 

Pago 72, line 3 from the bottom change 4 >nio— 

l*ago <)8. Kvample 4 (11) second line change the figure 6 into lli«' 
letter h. 

Page 120, Bxample b, second line, s should be 
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EXERCISliS WITH SOLUTIONS. 



* 

« 

INTRODUCTION. 


L *** S/itden/f {Ve rccomnundid to care/ully get up the 
/oUoiK'mg ati'ules, to 7 vtiuh referent e u'lll frequently he made in 
the solutions. ] 

i . If (/ = 2, — 

af>^^2 X 3 and 1101=23. • 

If 11 be lequtred to express 23 by means of the above 
letters a and /^ we sliall do'.so by 10 a+h 
^ 5 lnlilaIly if * « 4. 

231 IS expressed b\ 100 ir-^ 10 /' t-. ; so a^ain if d= 5 , 
2345 IS expressed In loufj a -f- loo /' 4 -10 * + ^/. 

2. t7+hXf Is different from much as 

the former means, u is added to the product of /> and c ; 
while the latter means that the ssuin of a and h is multiplied 
by f. * ‘ 

Hence, tne terms enclosed in a biacket are to be consi- 
deied as one term. 

3 - a-~{h + i)^a - hc. 
a (h - f) = a —h + 
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EXERaSES WITH SOLUTIONS. 


ffence the rule that if the sign - {fninus) precedes a bracket^ 
which enclmes several terms^ ike signs of the terms enclosed must 
be changed on the removal of the bracket. 

Note.—«If the sign *f (plus) precedes a bracket, the bracket can be 
removed at pleasure, provided there be no other purpose to be served 
by it For example, vire cannot remove the bracket from a 4 ( 6 +c)j» with¬ 
out affecting its value for here the bracket means that x is td le tnulti- 
plied by the sum of b and c. But if we simply took off the bracket, the- 
result would mean that x was to be inultiplie^^y c only^ 

-4^ X rt-’i s= Illustrafion : x .i* =* or x^. 

Conversely, X r?’’. * • 

$ 

Illustration, ir ’ = = x or = cP x a^. 

• 

6. Illustration : (.t*)Sss=A=*’'*=:.v^ 

Conversely, 

Illustration. (Z® = ® = (</•’’)* or «(a®;®. • • 

6. Illustration. A'’-T-.v'^sa:,l"‘"®=x®. 

Conversely, a”’”” — (Z“’a". 

Illustisition : t?- oi a'^~‘* = a^-ra^. 


7 . 



m 

. Illustration. 



Conversely, 


rn n / 

lllusliation. 
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a“«n- 


I 


For, -*« = /;/— 2 m 




[ Art. 6. Conv. 


rt>« a'" 

I 



and a"* 


I 


[ Art. 4. Conv. 


Illustration : 
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Conversely, = Illustration, 

Note, a'^aai. 

For a’"-7-(«’“ • lArt. 6. Conv- 

-1. 

i.e. anv number raised to the power o»= /. 

9. + X ( + ^)- 

(+ it) C -//)=:- ab. 

( - a) 

« 

Or like signs produce+ , and unlike signs produce-, irk 
]>erforming operaticfis of multiplication and division. There¬ 
fore tf)"’= + ff’" whether m is odd or even, and = 

-(/*» when m is odd, and +ii'™ when m is even. 

10. The formula? for squaring. 

A. (* + b)“ “ + 2ifb ; and not = rt® + 

B. (tr “ * rt" + b^ - 2ait ; and not=ra^ - 

C. (d+ ^+ «')* = d'"4'/'® + <®++ 2 t/r +2^c and not=ss 

Note.—[f we write —a m the form-fC—fl). we can arrive at important 
results ; for example, from the formula 0 we can square a+A—e by 
giving ^ —c the form 4 -(—c) Thus 
(«+A—■<r)"={a + ^ f (—f)}." 

=raZ'J'A + za X (—c)+zA X (—*0) 

—a'^-f A®”fc®+2aA—zffc—zAc ‘ [Art 9* 

So again, (a—A—A^-ff—c)}-* 

sssflr^-ji 2<*X(— S)-\-2aX( —c) 

* 4 . 2 X(—A)X(—tf) 

sssa“-4 A''^'4'^“~*3'*A—zflC'f'ZA^. • [ Art. g. 

Note.—-We can express the result of the foimula C in general terms 
thus 

TAe square of any expression consisting 0/ several terms is 
equal to the sum of the squares of the several terms and twice the 
^product of every hto terms taken separately. 
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EXERCISES WHH SOLIJ I'^ONS. 


For |xample. 

D. (rl + A + <■ + </j* +<^++24?^ + 2rt* + 2rft/4- 

2^r+ ‘ihd^r 2 cd. 

By writing —i; as +{—c) and —rf as +( 

+ 96x (-:?)+ 26 x(-rf )+2 x(-c)xt-r/> ^ 

**■ d^-\-h^-k-c^-^d^-\- 2 ah-- 2 ac— 2 ad— 2 br'- 2 bd + zed [Ait g 

11. The formula; for cubing . ^ § * 

A. (a — a^ ^ {a-k'o) , and’nol+ 

B. By taking -b=+{^b) , 

(a - = {<2 + ( - /O p # 

= a‘^-h(-b}^+X ( - b) {ii + ( - b)} • 

= (j3 - 3^r/;(f7 - b), and not 

12. («+ {t* - b) =-- - b'. ^ ^ 

Note. This very useful formula is remembered in the following 
general form ;— 

The product of the sum and the d\fera%uc of any tv>o terms x\equal 
io the difference of the squares of these two hrnis, ^ 

13. Formul;)e for the })iodiu't of two binomiaK having the 
same first teim 

A. (a; + a) (i: + b) = a'- 4- .v(<7 + /^ i + ab 

B. {x-^ a) [xb)=x'^ ^ v[a - b)ab. 

C. (x-a) (jr + ^)= \® + A(/' - 1 /) - tib 
T). {x - a) {x “ ^)=A'* ~ (i7 + b')x + ab. 

Note—The results B, C and D are all obtainable from A by writing 

— rt as +(—fl) and —fi as -f (—i\ 

14. A. {x-^a) (x + ^) {.\ 1- ^) =* AT*' + {a + b + t''\x^ + (ab + tjr 
+ //< ).\ +abc. 

B. (x + <?) (a; - ^') (a- + f)« -f {a — b + c) v* + f<7t - ab 

- bc)x ~ abc. 

Note.—This result is obtained from A by writing —6=: 4 .( 
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15. Cr+(7) (x-hfi) {x^c) (.v + (/)=«'* + (<* + ^ + f T<af) :»;* + 

{,id + ar + tiJ -f 4- cJ) \ • + {i7l>c +< 2 d<l-^ hcd + acd)x-\-a6cd. 

Note.—By means of tin* foimula we fan multiply any four bino¬ 
mial quantities of which the fiist terms are he same, only wilting as 
before — 6=+( —J), 

16 *A. ii^-\-zad-\-d-=[a i-6}* ' [Converse of lo A. 

Hence,^<7‘*+ 2 rtV '-4 
- 

R. - 2i7?> 4 />-’ =x (a - dy [Conv. lo B. 

C. a--l>^^(a +/j) (a-/>). [Conv. Art. 12 . 

yence, (jif +j')®-s*=('. 2 : 4 v 4 s') (.ir4 y-c) 

17. ax + 6x-x(ii I-//). 

1 lenro, x{ii 4,^) +y(< 2 4-^') + ^>)iv + r} 

01 , x(a - J - v (<2 ~ rf 

Similarly, ( 2 r 4 -w) (#7 4/>)4 (y4;»i (i 2 4 3) 

• ^ ={(Z +^){(x-i- m')^ fv-h f/J} * 

= (ii+i) (x++ [Art. 3. note. 

Si) again, Ix-hw) (/z h^) -( j'4 «) (a-h/z) - (a-i- p) (a4 
= (i7 4/>) {(.V4»l)“(y4«)-(s4^)} 

«=(/74 b) {.V4 »i - y - « - 5 —j&f [Art. 3 .^ 

18. A rtS4-^3“(^2 4-<&) ia^-ab-irl^) 

For, , 1 ^ 4 — ti® 4 arh - a-b ^ flii* 4 ab"^ 4 

^a^a-Vb)-ab(a-^b)-\rh^a-\rby [Art. 17. 

= (rt4^) [a* - ah [Art. 17 . 

B. = — ^) (rt* 4 4 ^“) 

For, = <2® - a^b 4 a^b - rf/r4 
*, ==a*(f/-^)4fl'i(t2-i)4/>“(i2-i) [Art. 17. 

- (a - b) (a^ 4 ah 4 [Art. 17. 



6 EXERCISES WITH SOLUlloNS. 

C. (a» + a*i + , 7 i* + i‘) 

For a* — 4- oi^h - -- ah^ + 

=» a*(a - + (^h{a - ^) + ai®(a - h) + h\a - 3) 

= (fl® + a®^ + aV^ +^8) (a - h') [Art. 17. 

D, a® + ^®=s(a + //) (a* — a®/^ + a®//® - ah^ + 

For, a® + ^®=a® + - a^h - a^® 4- a®^* 4 or - a®^® - a^* 

• ‘ ^ah^\h\ 

=a^(a 4 - h') - i^h{a 4 - h) 4 - j^h\a 4 - />) - ahHa 4 - h) 

4 -^V+^) [^rt. 17. 
=(a 4- If) (a* - a^h 4- a*^* - a/v® 4 - 1 ^) [Art. 17. 

19. Function. ' • 

An expression whose value is liable to change on account 
of its containing a quantity of constant or fixed value (as 
numerical figures or letters a, b, c &c having deterrainale 
character) and another which is not so fixed i f., variable (as 
the letters a% j', s w'hose magnitude may be anything) is said 
to be a function of this vanahU, • 

Thus zx\ 3.V*, —L., 4', 2^*4- 3.V 4 -1, a.v'’, lx are 

I 4 - A' 

f 

functions of x. As such functions are generally long in form, 
the length is conventionally Expressed by the curt form f{x) 
or ^(a) in which form the letters/ or ^ is not to be separated 
from (a*) but must go hand in hand with (x) at if/it fun? 
/brmed one UHer, It is a mere notation of a lengthened form. 
Thus if any of the above expressions t, g. ^A*(f 4 - dj^) be re¬ 
presented by the single letter y we shall sa,yjfsst/l(x). 

t 

Iliustration : Considof the functionj's=EAr®(i - x). 
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Then, when a*** o y^o 

„ .v=i r=o 

„ . V =»2 ^ >= 4 < i - 2)“-4 

„ a«3 j.«9(i-.3)=s-i8 

and so on. 

T^is explains how the value of y depends on the value of 
the variable a* or the meaning of^'=/'(A*) 

Thus ify\A')=sA®^'?i -t I. 

/ (o*) t=(?® + o i-1 =a r .• 

, /(l)=r.I»+ 1+J==3. 

/(2) = 2*+2 + 1 = 7, and so on, ‘ 

Thus, generally / («)=«* +(rH-1. 

20. Remainder Theorem. 

If a«rational integral algebraical expression of the form 

r ‘ + + ^A“‘* + rA'»‘3 4-.+/..(A). 

be divided by x-d until a remainder is obtained 

* 

which does not involve a, then this remain(jer w’ill be 

f/n + ^ .+.(JR). 

Let /{[A') = the given expression. 

* Divide this expression by a - r/; and let Q be the 
Kjuotient and R the remainder not containing a. 

ThenyiA-) =« Q (a - rf) + R.(Q- 

It is required to jirove that ^ 

Rs=:i« + rti/*''-! 4- 4 - < 4 *. 4 - /■. 

Since R does not contain a', w'hatever be the value of a, 

R will always be tlie same. 

For our purpose, let us put x^d\n (C) 

Then/(«0 -Q(fl^-fO + R. 

* Qx tf 4 -R 
«R. 

therefore + 4 -.*. + /- [Art 19. 
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Note, ^'his remaindfi is the same as (A), only x has bcei> 
changed into r/. 

Corollary 1. 17"’ +divisible by + when;/ is an 
odd number, but not when m is e\en numbei. 

P'or, by remainder theoiem, when 1/“' + /'*’ is duided by 
+ the remainder is obtained by j>utling «;= - /; in //"'+ /<'“ 
[This IS made obvious by writing tr + fi as {1/ [Art 3 

That is, the lemaindei is R wl¥?ifij^<. —( 

• * 

Case 1- w odd. ^ 

_ _/,'ii [A.rt. 9. 

= 0 . 

Showing that is divisible by + 

N. B. The quotient or the other factor is obtained frl>m Ait iS 

Caso 2- even 

R = ( - ^)’<« + 

• =/,»» + /}“> ^ [All. y 

= 2 ^'» 

Showing that is not divisible by t/ + ^. 

r 

Corollary 2 . is divisible by a ~ h when m is an 

integer, be it odd or even. 

For, by remainder theorem, the remainder 

R = ( + J)''i - ^ o , [Al t. 9. 

N. B, The quotient or tlie other factor is obtained, as in the 
previous case, from article i8. 

21. A. If AT+ « = /;, .Y-/>-f/. 

For, if equals betaken fiom equals, the lemaintfers are 
equaal. [Axiom. 

Therefore, taking a from both sides, we get 
.v + tf —rt —^ — tf,. f.r., \=-b-a. 
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Similarly. ^ 

n If .X' -a— l>, X —ii + ti. 

For, if equals be adde>l to cqinls, the wholes aie equal. 

adding <7 to both sides, we get [Axiom. 

- <7 + 77 == /' + ^7 Ol a -= + (7. 


• Similar] V. 

C’. Fiom the axiom that if eijuals be multiplied by equals, 
the'p!H)diicts equal, the followm.; is deduced , 

if ' - h, X--dfi. - * 


a 


J) If eqvAils, be divided by equals the iiuotients are 
equal. 


.• if £7 i - I - . 

i7 

K If i V- i7,*l i e , or it + a - £7, if - i — t/l a® = a“. 

F^oi b\ inultiphing both sides by ± i. 

(± V) X ( ± X1--^ 7 X fi\), oi. 1®=^ ±<7i, but ±.i =£/ iHtp- 


l® -- i7 X (7 — (7® , 

Coiiveinely, If i* = «7“, i.x ^i7. wdiich is the same thing 


as a = ±,/. 


Note. The question arises why ±- is not picfived to .f, but is 

piefixed only to \ The .answer is that it is superfluous : for, if we 

did soiW'e would get db.!f“ ia t e., 

4-x~ + u-* (i) (3)-is identical with (2) x. 

+ a:=:-«...U) (4) „ „ „ (i) 

—flj —q-a (31 . only (i) and (2) aic the only 

—x~—a .(4) -necessary values of +a‘. 


22. A If4-=q 1 'theni- = iL 

ft (I 

for I = I . 

Divide 2 by 1. 


All 31. I>. 
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^ 

a c 

This principle of proportion is called Invertendo^ 
a f * . 


B. If 


then 


a 


ii 


for, multiplying both sides of 1 by 


a h i h 

y X — = X — 

f* c a * 

o 


y 


f *[ Art. 21. C. 


This principle of propoition is called Aliernando. 


C. If !L^±_ .1 

b d 

for, adding unity to both sides of 1. 
a , <• . 

T" ” 


then 


a+h d 


[21. B. Axiom. 


Of 


a-\-h €-\- d 


b d 

This principle of proportion is called Compottendo 

D. Similarly, subtracting unity from 1 
a~ b ( — d 

— - SS 5 _ 

b d 

*^This principle is called Dividendo, 

E. Dividing C by D, 

a-\-h\ a-b c-^d , ( - d 

— T- * —• 


[ ?i. A. Axiom. 


[Art. 21. IX 


, <7 + ^ i ■¥' d 

*' Trj-Trj* 

This combination of ComponMdo and Owidtada should b< 
carefully remembered. , 
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23. Quadratic equation. j 

[ Definition : When an equation contains the square and 
no higher power of the unknown quantity, it is called a 
•quadratic equation or an equation* of the second degree ] 

A. The most general form of the equation of second 
degree is 

^3.1, r Containing both the second and the 1 
a.x +^ + f=o I unknown .V J 

All quadratic eqiWtidns c^n be cast into this form. There- 

fore it is enough to sofve it. 

• * 

Tp do this we proceed as follows : 

, Dividing both sides by a 


t' . h c 

X“ + —.V -H - - * o 
a a 


[Art. 31 . D. 


Subtracting — from both sides. 
a 

x’‘+i~X=^ -L.. 
a a 


[Art, 21. A. 


Adding 


ii 

^a* 


to both sides i.e. square of half the coefft. of 


A2 4-2. -—..I 
2a 


\2a / 4f/ 

or + =-^- 

\ 2a / 4a® 


c 

a 


or .r-f- 


^ i ^ ■“ Aoc 


2a 


2(1 


or 


*V 1- -i-m U 1 . -1 1 -I n—na 


[Art 21. B. 
[Art. i6?A. 

[ Art. 31 . K. conv. 
[ Art 21. A. 


2 a 


The values of Jt* satisfying the equation are called the 
of the given equation. 



12 


EXERCISES WITH SOIAITIONS. 


B. l^the equation reJuceh to tlie form of factors as 
(v + /7) (v+ 7 v) = o, then the solutions are .v - - .vss: - 
for each factor is equal to zero. 

Similarly, if (v -.?) (.e .r-1/, r- // 

So again if {2x + ii) (2\ -l') = o 

2 V -— </ or /> 

t. e I --- - — oi + , /and so on. 

24. To prove that a quadiatic equation cannot have 
more than two roots. 

If possible, let the equation 

fM®4-/>.v+i' = o have thiee different loots riz <=(,/?.<. 

Then since each of these values of .v satisfies the equation, 

/>< + C~ M.1 

iiji"" + + r = o.2 

(/X* + //\ + r = 0.3 

Subtracting 2 from 1 « 

ii (- / 3 “) + - /8) = o TArt. 21 A. Axiom. 

or ti-(X4-/3) -/Sl + Zv (at--j8) = o I Alt i6. C' 

oi {<-+li) +l/} — o •jArt. 17. 

Now, if the product of two factors be zero, one or both of 
the factors must be zero. [Axiom. 

In the above /3 is not zero. < and ji are different. 
*f-j6) + ii = o. 4 

Similarly subtracting 3 from 1, and reasoning that <-x is not 
zero, we have a(< + ^ o. 5 
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Subtracting 5 from 4, | 

<?b8-\)-o.6 

But a is not zero. For if it wefo, the equation will become 
one of the first degree [o. \*-^o it vanishes. 

Nor IS /j-\ = o, for if it wcie, j8 would be equal to which 
we hhve assumed not to be the case. 
i/(jS -X) cannot be zeio. 

Theiefore ^tatem^t 0 is absurd. 

Theiefore the quadratic equation cannot have more than 
t\^o roots k 


■25. Let < and /3 be the roots of the ecjuation 
4 h\^+ 4 - c = c>. 


• • - // 4 s//'* - 4r?(' 

t. r. 0I-- — - - - — 

2 U 


1 


an<l 


-/> - s/- >\> 7 C ' 


I’ I Alt. 23. 


2il 


I . 


From those we have bv addinsr 


^ 4 /8 “ -]-— — - ——— — ^ 1 * *h 

2 d 


2d 

- 2 f> /> 

2(7 ,/ 

Art. 24. (4)- 

Multiplying, we get • 

ot/j - -/» F - 4 ^^^ ^ - j^<r( 

Zd 2 t 7 


f.\ I 1 his is also e^'lciblihhed from 


4 «“ 

■ 4 :^ ■ 


:\rl. T2. 
[Art. 9. 
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[Art. 3. 


This is also neatly proved as follows : 

From Art. 24. (i) and {2), by adding |8*)+■//(<+)!) + 


- — 8 • 

//(<+/* - 2o(jQ! + //C^ + / 0 /+2r=-o 

Substituting the value of 25. A. 




- 2<l. at/3^ - 2C. 



26. To find the equation where roots are given ’— 

Let "t and b the given loqts. 

• (a - «t) (-V - b) - o 

,\^ - («\ + /8 )a' 4 - <b = o is the required equation. 

27. Graphical representation of functions. 

If two straight lines X O X' and Y 0 Y' are drawn liv 
the plane of the paper, the po.sit»oii ol any point in the plane 
can be known if the perpendicular distance of the point from 
these two straight lines be known. The straight lines are for 
convenience taken at right angles to one another. 



INTRODUCTION. 


*5 



Thiis'if the point be known to be i" from XOX' and 
liom YOY', it must be situated at one of the positions 
A, I*, C, I) shown m the figure 

• To fix the position of the point uniquely, recourse is had 
to the following conventions. 

I. Distances from \ O Y*' measuied towaids its right 
hand side along O X' are reckoned positive. 

z. Distances from Y O Y' measured towards its left 
hand side along O X' are reckoned negative, 

3. Distances from X O X% measured above it along O'ST 
aic reckoned positive. 

4 Distances from X O K', measured below it along 
O Y are reckoned negative. • 

In accordance with these conventions, therefore, we have 
the following results :— 

Distance from YOY^ Distance from XOX'. 

For the point A + 2* 4. i"* 

For the point B —2" + 

Uttarpara Jalkrlshna Public LibrarT| 
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For the j^int C - 2" • - 1* 

hor the point 0+2* - i" 

Using the scale i^ssi unit ; 

These points are rcprefbcnlecl as (2, 1), - 2, 1), 2 “ 0 

and (2,-1) respectively. 

Note :—The distance fri)m V () Y' is wriltcn fiist, fioni XOX' 

next. ^ * 

If ]* be the point \ \ is called the abscissa and y 

the ordinate of the point V . Kacli of*/hein is also called a 

co-odinate of P. 

To plot the point P, measure off OM along OX (or OX', 
if V is negative). Fiom M draw MP at light angles to OX, 
making MP=r units. [This should be drawn above Xr)X' 
if V is positive, and below, if negative]. 

The relation between two quantities, one of which varies 
in some manner with the other, can, with advantage, be 
exhibited by means of figuies drawn on squaied or ruled 
papers. 'I'hese figures are called graphs : 

A’. graph is really a line (or lines) straight or cmved 

drawn specifically with rofertnee to a given problem on small equal 
squares formed by the intersection of two sets of straight lines al 
e<actly equal distances to two fixed stiaigbt lines at light argles — 

Ruled squaie papers aie used to save tlic consiiuction of llie 
small squares. 

Take, for example, the relation i' = .i. 


Tabulaliny, Ih'- values we have 


When .V «= ^ 

• 

- 4 

- 3 

"1 

-1 

0 

I 

1 

2 

3 

4 

5 

— —.— 

. — - 

-- 

1 




- - - 

! 


_v — 

-4 


: -2 

- T 

0 

1 

2 

5 

4 

5 


Marking the points 

l\( - 4 , - 4h l\{ -- 3 ' “ .’)’ -2,-2), Pi( - r, - I), P:,(o,o), 
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P7(3»2)> PgCS^SX P 9 ( 4 , 4 ).and l*io(5’5)» and jifining them‘ 
we get the graph required. 



Note. Graphs obtained from the equations of the first degree 
are straight lines. 

Hence to determine the graph of such equation it is sufficient 
to join two points whosejcoordinates satisfy the given equation. 

Note, (ii) Conversely, straight'line>graphs represent equations 
of the first degree, expressing thd relation between two variables x 
and y. Such equations generally contain hoik x &nd y and are 
therefore indeterminate. In speciffc cases only one quantity appears 
but even then the other is not seen because its co-efficient |s xero. 
Vide Exercise Vn, Example 7. (i)and (ii). 

28. To Solve graphically a pair of simultaneous equations, 
draw the graph of each of them. The coordinates of the 
point of intersection*give the vatuls of x and y required. 
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Thus -y 

Solve graphically xi=y. i 

4r -df=6 i 

For the fust equation .i-o). 5 1 g.ve two 

J'SSO i = 5 5 » 

points on .v==j'. Joining them we get the graph 

For the second *=o -6| gu'e two points 

on i,y Joining them the giaph i->,pbiaine(i- 



These st. lines intersect at the point P. I'rom the figuie 
the coordinates of P are (2,2j. Therefore the solution of the 
simultaneous equation is 



29. To find the square root of any number giaphically. 
f Let it be required t6 find the square root of 5. 
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Mark oft on the sijuared papei AU — ihe given leiigtlj, 
namely 5 (units), each unit beingten sides of the small 
squaie. J^odiice it 10 BC, making IK.'-i (unit). Bisect AC 
at O. With centre 0 , ladius OA desciibe a semiciicle on 
AC. From B draw BD perpendicular 10 AC to meet the 
semicircle at I). 

Then the lengdi of BJ) ijives the square root ol 5. For, 
fiom geometry, BD*=ABxB<‘=5 ^ 1 sq units • 

BD= y/j: • 

h'rom the figme \\c can e.isik lead this length as 2’24, 
's/5=:2‘34 approximately. 

'I'here is one other method of obtaining the square root 
-of numbers, based on Pytiiagoias 'rheurem, which stales that 
the square of the hypotenuse of a lignt-anglcd triangle is equal 
to the sum of the squares on ii.-^ other tw’o sides. This more 
special method is applicable to dwj cases of !>iich numbers as 
can 'be written, as the sum of the squares of two -othei 
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numbers: For instance 5(«i3 + 2®), io(=si 3 + 3*), i3(~2* + S^ 
and so on. 

The method is illustrated in the following figure for 5. 

We can write 5 as==» 
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On th^ squared paper mark off OA=» 1. From O, draw 
OB at right angles lu OA anda=2. Join AB. Then AB — 
I® + 2*= To measure it, cut off AC from OA produced 
as AB, with a compass. Then AC can be directly read as*2*24. 
5 = 2'24 approximately. 






























Exercise I. 

ft 

1. Simplify the expression 

5X-i 3*-<**+3)}. 

and find its value, when - .'1 

. ^ 4 

2, Multiply X a by .V + y - s. 

* 3. Divide 

^ • * by flS + 

4. Solve >^+ —=A*-ii. 

• 3 7 

5 Express algebraically :— 

(a) The number 5023 when u-- 5, ^==2 and <‘*>3. 

• • 

(^) The excess of twice the difference between a and h 
over the product of c factors, each factor being the sum of 
nine times d and e. 

« 

6. Plpt the following points : * 

(0,0) (5.1), (13,-20), (-5,-10) and f-2.0) 

2- Ify\,»)=je®+ 24 : + 3, find the values of 


1 


5A-{ 3 ^ "•{**+3)1 
= 5.v-i 3jir-2j;-3 
*s5a:-3A*+2.V+3 

“ 4 A + 3 ; + 3 

4>« 3 

--“7^4-3 
-3 + 3*0. 


i^Art. 3* 
[Art. 3. 

[H}T. 


[Art. 9. 



22 


E-YERCISES WITH SOLUTIONS. 


2. Include .v + j' in both expressions in a bracket, 
thiL, {(.v + iO + cf {(.r+j-) 

= (a’+J')* — [All. 12 

= A* 4 _v 2 + 2 A’!' - c- [Art. IC. 

3. The dividend =:^/^ + + 2'.V'>. 


^(,,2+/,:j2 ^Ait. f6 A. 

+ ( i/2 4./,2 ,T:p 7 / 2 “j,[A]t. 16. (’ 

•* # 

= ((?* + //■• 4 - f 2 -f. ,/g) -I- /ft _ , 2 _ \ri 

.*. Ans.— u* 4/^2 ^,-2 ^ ,^2 A ^ 

# 

.1 . A' 

4.- h «.V- II 


Multiplying throughout by 21. 
7.1 + 3.1 =s 21 V - 21 yi II 
’• 7“' + 3^^ ■" 2 i.\'= “ 21 X 11 

or, - ITA —. - 21 X II 

» 

or, -.v=-2i 
or, .V - 2 1 . 


[All. 21 t.'. 
[Art. 31. A 

[Alt. 21. I) 


5. ((Z) 5023 = 5 X 10CXD+2 X 10 4 -3 

= iooo<7+io 5 + i [Art. 1. 

• (^) Twice the difference between a and 

.!. ( 1 ) 

Sum of nine times d and e (and not nine times the sum 
ti d and e)^()d + e, [and not 9 (f/+r)]. 

The product of c such factois = (9^/ + ^ .( 2 ) 

The excess of (1) over (2) 

« 2{a - - ( 9 t/ 4 eY . 
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6. [ Art 27. 


....laBVpfpPBaiUMiftAfaaBnpaiMf 

JiaaaBppaBpppi 

I BBaapaaaaaBaaaaBcti'^^'i/W^B ■■*■■■■■■■■■■■! 

■f^B^TlBBaaBBBaaaBaaaal 




IHBI 


■BBBBBaL|BaBBBBaaB«BBBB«BBaBBBaaBBBBaal 
■ BBiaaBaiBaBiBBB«tiJBB»BBBBaBBWBBBBBBi 


.BBBBB 

liBBCaiBB 


Si 


Ibbbbb - 

!«■■■■■■■■■■ 


■SSSSl: 


.BBBBaBBaBBBBBBBBBBBBBI 

■■■■■■aBBBBB■■■■■•■■aBBBBBl 


aBBBBBBBaBBBBBBBBBBBBBBBBBBBaal 
BBBBBBBBBBBBBBBBBBBBBBBBBBBI 


BBBBBBBBBBBBi 
B tBBBBBlBiBBI 

-BBBBiBBBBBBBBBB 

_BBBBflBBBBfiiBBB 

BBBBBBBBBBBBBBBBBBBB 


BBBBBBBBBBBtBBBBBBBBaBBBBBBBBBiBBBBflaBB 
BiBBBBBBBBBBBBBBBBBBBBBBBBBBBBii' 


bbbbbbbbbbbbI^X^I^I 


BBBBBBBBBBBBy^iB B B BB l 
BBBBBBBBBBfBBaBBBBBBflBBBBBBBaBBiL^BBaBal 
BgBBBBJBBBtBBBiiBaBBBBBBgfiBBaBBBflBBBBBl 


When . 1 *^ 


— 1 * 


• 2 .r- 


o (-i)*=ai 2®=4 4“ = 16 

o 2jr(--i)=—2 2x2=4 2X4"8 


/(«)=^*+2jr + 3 =- ,3 


Exercise II. 


r. Simplify the expression 

2 .jp - 3 .V - 4(.v - -1 a; - a) ^ j 
2Multiply ® by - db + ^ 
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3. (a) Divide by a* + xy 4*^^*, 

V also a*-81 by « +3. 

Find the product of 

^. 3 r _ j^ry ^ bV A*‘ + ^ - 

4 4 

♦. Solve -i.=Jl--£fL. 

(I € h d 

4 / * ‘ 

5. A has Rs 160 and B ,has ils^4, and each loses a 

certain sum. Then A has five times as much as B. What is 
the sum lost by each ? ^ * 

6. For what value of is t 

A* - (<2 + 6)a® + (6t/ + c)x + d divisible by a* - « without 
a remainder ? 

7. Draw the graphs of the following equations 

(i) Ass 10, (ii) ^ ~ 12 and (iii) x+ 2j> = o, 


1 . Ans.»3"* 3 ^ * 40'^ - ~ A- + a) Ij 
» a A - 3A' 

**a [ A-3A + i2A-~ 10.V+ 120 ]. 

BS^a X 12as=s24<2. 


+ 12 A - 1 a X 4. A* + 12 /? 
0 


] 


[Art. 3. 
[Art. 3. 


2. AnS. ** {(a* + ^*) 4* fl*} l(«* + - a^} [Art. 3. Note Conv. 

« (a® + - (fli)® [Art, 12. 

[Art. 10. A. 


ss* < 2 * 4" 3 ■* + 
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[An. 17. 

f [Art. 17. 


3. {a) Dividend-S'.v*(.v 

zsz{x^-y^) 

+j^*; [Art. 18 . R. 

.*. Ans.« (a- -j/) (ji -j^). ^ 

Again, a^«*8i = 0/^)‘-*-(9)3 
== (a® + 9) (a® - 9) 

, =(rt!* 4 - 9 ) (a+3) (a-3). 


[5 Conv. 
[16. C. 
[16. C. 


^ ^ns.=s(?i»+9) (a-3). 

^ • 


{b) AnS* — ^ [Art. 12. 

*=( .V®*" )*^+ 2 . .v3f. ^ - {Xy^Y [lO* A. 


i i/'lf r*r.,2c 

a‘'+-V+ —V 

16 




2 


[Art. 5. 


+*Z_-*L2_. 


16 


4. 


bJC 


a 

d 


+ ^'±r=:Ji + 
a d b e 


{hd + ac U'_ ac + hd 
Te 


ad 


r. 


.V 


ad "be 
ad 




he 


[21. D. 
[Art. 21. C. 


5. Let .v = Sum lost by each in rupees. 

. A has 160-X, and B has 64 .-a. 

From the question i 6 o-a = 5 (64- v) * 

5 A? - A- =» 320 - 160 [By transposition. 

4a;s3:i6o • Art 21 X & B. 

.v«« 40 . 

*6. The remainder on division 

s=sdr*-(fl + 6)(3^+(<i«+r)fl + <^ [Art. 20. 

= tf®--o*~6fl* + 6a*+af+</ [Art. 3. 

«*«<■+ 
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I'his must be zero i. e. ac + (/ = o ; 


ii— — 


7 (0 I = lo. 

This means that whatever be the value of r. \ isalwm*; 

• ^ 

Hence the table . 


j’ = i-dy) 


Plotting these and joining, we get the graph of 


(n) Similarly, forj/=: -12 we have 


-10 


2 - ] 

[2 - 1 

[2 -12 -1 

12 


(^11) and for .v+ ?j’ = o, 01; a = - zy we have 


.V- 

10 0 - 10 - 20 

• 

L 

£SS 

- 5 0 5 lo 
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Exercise 111. 


1. i’liul the continued pioduct of(.\~<7) 

(.V- (/) , hence deduce the value ot {x- 2)*. 

•'*« »•' n n 

2. Divyde i by \ + x * 

3. Resolve into elemental}’ tactors r*-37, + 

2a6 and - //*. 

4 . * Show that (> + /'-0+ (/'-*') + ^+ “‘U 

(c + (i-^)=o. 


m 


Solve 






6. A boy is one third the age of his father, and has a 
brother one sixth his own age*; the ages of all three amount 
to 50 years. Find the age of each. 

7. \i fix) ^ ax^ y bxc and ^(A*)=i2 + /^^ 4 *r.v* find the 
value of (i)yTo) - 1>lo) and (2)7(3) - 

8. Draw the graph of 
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I. In Art. 15, ioTayb,c and d put -a, -b, -c, -d, 
.respectivily, and write them in the form +(-«), + ( 

< - tf) and + ( - <f) respectively. The answer is then 

I 

= jf* — (d! 4- ^ +<* + d)x^ + {ah + ttc + ad f ~ 

{abe-k- ahd-\- aid-¥ bcd)x + abed. 

I 

Let/j! = ^ = **=</= 2, then * 4 

t 

(,v - <*) (.V - b) (a* - c) (.V - </) = (4 -* (a* ~ 2) ( 4 f - 2) (.V - 2) 

«(a- 2)4 

(a‘ - 2 )*s=:.t4 - (a 4- 2 + 2 + + (2#2 + 2*2 + 2.2 + 2.2 + 

2 .2+ 2.2 )a*-(2 .2.2+ 2.2.2+ 2.2 2 + 2.2 .2)2;+2.2.2.2. 

= .v‘ - 8r-'*+ j+v®- 32.V+ 16. 


2 . 


an 

5 


an — 


n 


[Art. 5. (.'onv. 


» n 


)»: -v ‘ -(.V )• 

an — an n 

.v^+.v ■» =.{.v")» + (.vM» 

(.v’' +a”'* ) - a"‘ a- ■ +(P' )» } [Art. 18. A. 


n 


n 

i 


n 


n n 
¥ -T 




But (.v*^ )* — A'” ; and js = .r 

[Art. 5 and 8, note and 4. 


and (x ^ )* *= 4? .*• • Ans, «= — 1 + a . 

3. (i) .r* - 27 » A* - 3*55s(4r - 3) {a* + 3A* + 3*J [18. B. 

(-*“+3.2:+9) 

(a) n* + ^®- 2 tf 3 -f*«(<*-^)*~r» 


[16. B. 
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29, 


(3) -(^4)2. 

But (a^ — ^ = (t***)® -• + ^*) ((?■* 

But a2-^®-(£7 1-^) («-^) 

Ans *:(r7* + 4 *) (rt“ + //“) 0 ? + ^) 0 /-^). 

Sinc.C'^ (.v + )/)=-t/A‘+i!y 
(<j -d) — c)*— (</ - 1) (fz 4- A) ~ f (f/ - A > 

— rti' +• 

Ans = (i^ — - ijf + be + b^ — r* - ab + ii< 4- - 

— o. 



20A’ - 2%x + 3 5.r 
7x5x4 


lyx 54 

s — 

4 I 


or 


.V 

4 


49 + 5 
5 X r 

s=s 2 


,V*s 8 . 



I 

7 


Let A = age of the boj' 

$x «=.father 

^=» ,, „ t, brother 

X • 

* 4 - 3 A + g“«=5o 

2 5 ^ 1 ? X 

-g-«50 or g=2. 


. .v=» 12 the age of boy 
, ^x ^$6 the of the father 

X 

A “=2 »»■ ' 


i [Art. 5.^ 
[i6. C. 

-^a) [Art. 5 

and x6. C, 


[Art 17. 
tz® -* 4- 

[Art 12 . 


[21. 1>. 


[flyp. 

[21.1). 
[21. C, 


M »l 


hfother. 
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7. (!-■) If = + t 

f{p) ==d'XO* + ^XO + t 

= c. 

4 > (A)==a+ + 4 M" 

*/» (o) = + // X o + f. O- = I? 
.■.yCo) - 0 (o) — i - a. 

1 ' 

(2) /'(A)-irA-* L/m + i 

••■/(3) = ‘' 3® + ^- 3+^ * 

= 9i/ + 3/^ 4 -. 

«■/> {x)-i 7 + kx +<a“ 

(fi ( 2 I —(?+ zA + f. 2 * 

= I? + 2// + 4< > 

••• A3)-«/‘ ( 2 ) 

" (y<^ "L 3^' + <) “ + 2 lf 4-4^) 

I 

= 8t7 4- ^ - 3<r 


[All. ig. 


[Alt. ig. 

« 


[Alt. i« 


Alt. 19 


8 . r = x\ 


When r -- 0 

±1 


i 3 

dL 4 

rt*' ••• 

V-- 0 

1 

4 

9 

16 

25 


Note . (i) "The eqii. is not of the first degree and is not there¬ 
fore a straight line. 

(ii) There is no point below xox* for y cannot be 
negative. [ There can be no real root of a negative quantiiy<} 

Plotting the points and joining them by a smooth curve, the 
graph oiy^x^ is obtained. 

The curve is known as a pdrabola. * 
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» Exercise IV. 

1. (tf) Show that the diiference ot the squaie-i of anv 

two consecutive numbers is equal lo the buni of the numbers. 

1. (/>) Simplify V / 

2. Show that (j + />)'- (f T (<? +«)® - {/j + e/Y 

= 2((7 “* f/) {if ’h ~h f 4 " 7/)’ 

3. Find the value of— 

(\ +y + c)(a' )(+ 2 — )(1' + c - a) when 2 "a “ + j 

, 2.1; - I 6^: + 4 

4. Solve (a) -- -- 

^ X - 2 3.V- 4 

• ( 6 ) (a + 2) Lv + 4) i + 5) (‘I + 7h 
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5. If m a theatre |th of the seats are in the pit, y%lh in 
the lower gallery, ^ in the upper, and there are 50 reserved 
seats : how many seats are there altogether ? 

6. Thirty six copper coins consisting of pxe and double¬ 
pice are equivalent in value to a Rupee. How many of each 
kind are taken. 

7. If 0 («) — ■“ 5« + 3 prove that ^ 

8. A man starting at nooii walks at the rate of 4 miles an 
hour. Draw a graph of his motion and read off as accurately 
as you can, the time when he is 26 miles from his starting 
point and the distance he has travelled in 2 hours 24 minutes. 

I. Def. ConsecJitive nunibeis are such as differ fro-n one 
anothet by unity. For example, 3 and 4 are consecutive nunibeis 
Let .1' and^ be any two consecutive numbers. 

Then, by def. 

. •. (.V (.V = (x + r). [21. C. Axion¥ 

or JIT* - j *“’ = .V +j' [Art. 12 . 

{/>) Refer to Art 7. 

625=! 5* ; and 8f == 3^ 



a^: 





[Arl.7. 


Ans. - 

2. (<i + ^)*-(^+</)*"*Oi' + ^ + r4’iO + C*. 

Similarly, 

(^0 4. gy - (^ + d?)*aa (a 4- f 4- ^ 4* </) (cr + r — ^ 

Adding we get 

{a + ^4-f4*<0i{df4 *^-r«</ 4-«'4-<--^-r/f [Art. 17. 

s* 2 (a — rf) [<*4-i 4*^4* </) • 
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3, (.V + s) (a- +j’-3) = (.1 - 2*... 1 I [An. 12. 

{x+S - y (^ + s - * (2 4- A* - J/' - A - y) 

=3S* - (i - v )*...2 [Art. 12, 

But 2* = A® +j'* [Hyp. 

1 = A^ +j>* + 2 a r - (a* +^*) = 2Aj« [Art. 10. A. 

2 =(a*®+j*)-(a»-2a;v+j'*)—2a;i'. [Art. 10. B. 

y. Ans. = 

4. (rt) 'Dividing:<b,e numerator by the denominator. 

I 

3 . 

2 +- = 2 4- - -— 

.r - 3 3-' ~ 4 


Subtracting'* 2 and divi<!ing by 3, 


[21. A. D. 


,v - 2 3.V - 4 

.•p 3 a-'4=4\--8 4a-3a = 8-4. [ai. D. 

or \ = 4. 

The left hand member = a 3 + i2a“ + 44A + 48 [Arl.i4.A. 

The right hand member = a^a-® 4-12a +35) [ 13. A, 

.c»+I 2 \'^+ 44 a + 48=-a®4-i2a- + 3:;a [Hyp. 

44a:- 351=-48 {Art. 21. A. 

9A’== - 48 

48 I 

01 A'«=-- - 

9 ‘3 

5. T.et i s= number of seats required 

the number of seats in the pit= |a [Hyp. 

11 ly »j .• n lo^ve^ gallery — 


I 

-53" 


i} it i» •> »i 


Upper 


number of reserved seats «= 50. 

\ ^ V V 

/. Total number of seats I* a + ^ ^ +50 
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FrOj'n the question 
3 ^ 


6 . 




40X - 15 \ “ 12 \ - 8 V 
40 


=:o 


# . 


or \ 4& X f 

“ ' t* 1 

\ — 4ri X lo — 40c 1. 

Lei .v= number of double pices r 
35— \ = number of sinfile pict-s. 

2 \ 4 36 - V — value of one Rupee = ^>4 


or .1 + 3b - 64. 

V64 - =-. 28 ) 

7. 0 \w)="-2«-- 5« +3. 


[21. A. 

f 

f2I. C. 


ft 


[21. A. 


»/) («+i)=-2 («+i)-- 5(«+1)4-3. [Art. 19. 

^ 2{«- 4 - 2// + I) - 5(7/ 4 -1) + 3 [Art. ,10. A. 
=--2«’ 4 -4W 4 -2 - 5/7 - 5 f 3 [Art. 3. 

zn'- — n .1 


Again,*/) { ti - i)=3(7/- i)--5 {»- 1)4-3 ^ 9 ’ 

- 2(7/® - 2714 - i) - 5(/i - 1)4-3 [Art. 10. B 

* =- 277 --47/4-2-571 4 -5-1-3 [Art. 3. 

— 271 - - 9774- 10. 2 

* 

- z(f>(/t) — - 477 - 4 - 107 /- 6 . 3 

Adding 1 , 2 and 3 . 

0(714- 1)4-0(77 - l)- 20 ( 77 )=S 4 .' 
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8. Measure disiance along OX, (one side of a fquare>«i 
mile). 

Measiiie times along OV, (lo sides of a square =* i hour). 

'I’he following table gives the relation between the time 
and distance travelled. 


Time 

Distance 


■% 

o p.m. 



^ » p.m. 2 p.m. 3 }>.m B p.m. 
4 miles 8 mis j2 mis 32 


Plotting the points (0,0) (4-i) (^1-2) (12,3) t/<. <Uie regard 

being paifiJ to the difterenl ''calcs- slated above and joining 
* - • 

them the graph is obtained. 

From the liguie vvf see that coiiesponding to 26 miles 
•time indicated is 6-30 p.m. and corresponding to S hours 24 
minutes distance induated is yi miles. 

These then give the requited answeis. 
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Exercise 

1. Show that + i is divisible by 8, when » is a 
positive integer, 

2 . Find the G.C.M. of 

. 2a2-.2.v —3 and za ^ + 2 jc + i. 

3. Resolve into elementary factofs— 

+ 9,v + 2 o7 a® — 9,v-fe 20, \® + A' — 20, and .1* — .v — 20, 

4. Solvd the equations, 

..V x-a .X'~h 

w ~r^~-a - 

<ii) M3A-;8y*i9 
( z,t‘+ 3 y« 43 * 

(iii) .v 3 • 3 ^+ 20 . 
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I 

5. A person bought a ceitain number of sheep ibr £9^ i 
having lost 7 of them, he sold ^th of the remainder at prime 
cost of £20. How many sheep had he ai first ? 

6. A and B began to play, the former with exactly * of 
the sum which B had. After winning Rs 10, A had as much 
money as EL What had each at first ? 

7. Plot* \he points, given by the table below and deduce 
the eqn of the graph which* passes through them 


x= 

^0 I 2 3 4 

0 

• 7 =: 3'5 625 9 11*75 

► 


8. If a body falls freely under the acceleration g 
of gravity for t seconds, the space (in *feet) it falls through is 
given by tht formula S=^gt“ where ^—32. 

Find the space a body under the acceleration of gravity 
falls through in 5 seconds. 

Also find how long a body takes to fail through 144 feet. 


I. « is a positive int^er, be H odd or even, 2« is 
always even. • 

2M+1 is an odd nuirfber 

Referring to Art. 20, corollary i, wee see that is 

divisible by a-i-b, when m is an odd number. 

730+14. jau+i ijj divisible by 7 + i or 8. 

AT.ff—I raised to any power=i. • 
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Tlfe first expression = - 1 - 2,k^ - 2ji- 2 


2. 



=s:{a - 1) (JV“ + .V+ l) - 2(a^ + A + i) 

[ 18 B. 


=(ji®+.v+1) (.\ - 1 -2) 

[ An 17. 


«(.v2 + .l-+l) (.V-3). 

• 

t 

The second expression ==.v*+ i + 2 i® + 2.v ^ , 



= (.\ + I) (.V“ - A + 1 ) +«2 A(a + f) • 

[ 18. A. 


a= (a t- i) (a- - a + I -f 2A ) « 

-(A'+ I , (A- + A -i- l). 



.*. (>. c. j\r. —\ +1. 

$ 

3- 

ist. = a 3 + 4x4- 5a + 20 = a(a +-4)+ 5(-v+ 4) ^ 



-(v+ 5 ) (i 4-4) 

[Art 17. 


2nds=:A- - 4A - 5A + 20 = a(a - 4) - 5(A ~ 4) 

• “Cv-5 )(i- 4) 

3rd = A®+ 5A - 41 -2o=a(a'4' 5) - 4C' + 

[ All 18. , 


- (•' + 5) - 4) 

[ Ast 18. 


4 th «= A^ ~ 5A + 4 A - 20 = a( 1 - 5) + 4CV - 5) 



= (a’+4) U-s) 

[ Art 18. 

Note—These examples illustrate the converse of Art 13. 

4* 

tfA — a 4- 4- 

* afi ah ' 



/. aA - a* 4* hx - ■= 4- 

[ 21 , C. 


.i(a 4- ^) *= 2 (a® 4- /'") 

[21. B, 


. 2 (a^+h^) 

a + h • 

[ 21. D. 
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(it) Multiply the ist by 3, and the 2nd b} 2. i 

gx-6j>-^y . 1 

4vV+6r = 86.2 

Adding 1 and 2 , I3.i'=i43. /. = ,21 I). 

Substituting this value of i in the 2nd equation. 

• 3r = 43 “22 = 21. 

_v = 7 ,- 

(lit) .v®— \ + 20 * • 

• • • 

This can be written as 


, .1'- .r-»20 = o. 

i.e., as f.v -^) {a + 4) = o 
• . . .1 = 5 or - 4 

5. Let \ = number of sheep he had at fiisi. 


[Kx V. 3. 
[Alt. 23 B. 


Then ^ =piime co^l of each shep in 
A - 7 = number of sheep after 7 were lo.st. 

--- = number which he sold foi jC- 20. 

But Ae price of each sheep x number sold --= jCzo. [Hyp. 


94 .V " 7 
-- X- - = 20 

.V 4 


.■.94^-658 = 801. [Ah. 21. C, 

or(y4«-So) 1 = 658 [Art. 21 A. 

or 14.^ = 658 

.Y= 47 . • 

6 . I.et A*= number of Rupees with which B began to play 

• jfe 1 ‘ — A 

■ * 9 ’> *» >> tt " . 1 • 

After the play A had >.v+ 10, and B, .v - 10. 

.*. ,v-lossj.i + 10 [Hyp. 

or -5 A =20 [Art. 21. A. 

ij X 20 ^ _ 

' _ ^ rK-i. r' 


or .V 


= 36 


[Art. 21. C. 


t -v=i6.. 
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V 



The graph is, from the figure, a straight line. 

Its eqn. is of the first degree and is of the form 
A R>' + C = o. 

Since it pa.sses through (or75) we have 
75 B + C =* o. 1 

Similarly because it passes through (1,3*5) and (3,9) 

A+ 3*5B-t-C==o. 2 

3A + 9B + C —o. 3 

From 1 [21. D. 

*75 
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Multiply 1 by 12 and subtract from 3 - 
3A + 9B4- C —o 
I2C~0 
3A-iiC = o 



. . The egn bfec^mes 
—■ -i' — •- I' "H ( = 0 . 

01 1 i.K - 4 ^ 4 - S=t} 

Sface ii> 5 seconds —/(5)=» if* x 5'*feLt 
= 4cx:) feet. 




S 3 </j(S). 


# 


21. C. 


L 19- 




Time for 144 feet=<3C» (144^== \n/9"=s 5 sec. 

^16 ^ 
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Exercise VI. 


I. Simplify (<j) - 


2^+4 _i 2" X 2 




X 4 


VA n/{ 4+ i‘)}. 

2. Reduce to their simplest foims. 

(i) (ZiifAKAv. 

l ■ - .1' - 2 

(u.) . 

2 - .1 - I 

3. Solve the equations, 

(i) .1 + V Zii.x 4-.i"' = a 


<ii) — 4— = 

A V (I 
I _ _ j__ 

, A J' // 

(lii) 25A'-’- 7A = 86, * 

4. Resolve 4 (a' r 4 -(a- + »■’—(/“-//-)* into 4 factors. 

5. If I buy oranges at is. 6d a dozen and 3^ timQ^ as 
many apples at 4d a dozen, and after mixing them sell them 
at IS a dozen and thereby gain iis, how many dozens of 
each do 1 buy ? 

6. A person sells a acres more thai> the m^*' part of his 
estate and there remain acres less than the part. Of 
how many acrei^ does the estate consist ? 

7. If *L and p be the roots of the equation 

Kind the equation whose roots are ~ 

8. Draw the graph of^'= A®. 
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1 . 



2i>+ i — 2 
22 


2jH1 X 2* — 2"'*'^ 

2 M +4 


2 n+l ( 2 ® - I ) _ 2 ® - I_ 7 

211+1 2® 2^ 8 


*[ 4 C’onv. 


(/j) i6i2+8i*4- 1‘»-=(4V)3 + 2(41 )i-'+(a^’)3 

«• 

■ ^=( 4 \ [ Alt. 16. A. 

9 

Ans— n /{4 + ^^(4 ^ n/{4 + 4-^ 4 - .i'2} 

m __ 

= n/{224- 2 2 .\ + .i 2 }=s -^(2 4 -.i )2 [ Art. i 6 . A. 

== 2 + \ . 



Kefei to Art 5. 

* * I 

Ans.= B.iVAV-’. 


(ii) Ans.= J— 


: ^ ~ ^ 

(.V - 2) ( I + l) .1+1 


rcoiiv 13 D &C. 


(iii) Numeratoi = .i:2(.v2 - |_ 2( \ - i). 
= .\\\ + r) (.1 - i) - z(.i -i) 


[ 16. C. 


= (.l - 1) i l 2 (.V + I) - 2 f 

s=s(A - I ) |.r' + .v-’ - 2 J. 

« 

Denominator — 2.i®-2 - i + i 

— 2(.v® - 1) - i(.v - 1) , [Art. 17. 

2(.\ - i) (.\ 3 + I + t) - lU - j) [Art. 18. B. 

= - i) {2(.i* + .x + O--1} [Art. 17. 


= (.1 - 1) (2a 2+ 2.V + 1) 
i 8 +.v“ -2 
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3. (i)‘ — 

Squaring 2a.\ + t* -- ^7* - za.x + .v^. 
or = rf‘. 
a 


(it) Adding the two equrttions, 

2 I l a-^r f> 
x" h'~ ah 


A ab 
'' 2 ~~ a-V b' 

2 ah 

Subtracting the second from the ftrst equation. 


2 I I h - a 
y a h ah ' 


bv 22 A, 

m 


2 b’-a 


2 ah 2 ah 

^ ~ b - a~ a-h 


[ .' h — a ~ - a-¥b 


s= - la -^h) 


[21. A. 
[21. E. 


[22. A. 
[21. (\ 


fm) By Alt 23, from the equation 
2%x^ • 7.V- 86 =»o 

7 =hv' 49 + 86 oo 7 jb \/8649 


.v> 


50 

50 50 


';o 


or 


-J 6 

«nO 


18 

Sts • 


=2 or 
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{ 2Gt> + ab) }* - +^* - - by 9 

=» (2.vy + 2ab+ V® +j’* - x { 2 .\ v H- zab - .v* 

-j'- + «* + /A') [i6. C. 

Now the first factoi =« (i® + j s + 2.v)') - + //-* - 

[Conv. 3. 

, =• (a +^')‘^ - ^Art. 16. A. & B. ’ 

= (.'■ +0’ + - /*) O' +’J'+ ^0 f Art. 16. C 

m 

2nd factor — 2itb + (.v^ +_)• * ~ 2Ay) [Conv. 3. 

- u /4 i)* -11 -j'Y [Alt. r6. A. & B. 

” (rt 4 4 i — j) {tf ~i- b — A 4j') [Art, 16 . C . 

• * 

Let v==No of dozen oi oranges bought. 

.*. 3^.1 = no. of ,, ,, apples 

The oranges cost shillings. , 

„ apples cost 3.3.1 x shillings. 

5 V 7.V 

.■. Total cost*-"- + ^ shillings. 

2 0 

9 ' 

They are sold for (3M'4 a) x i or shillings, 
by the question. 



= 11 .'..1*6 (oranges ) ; 
3^.\*»2i (apples). 



4 ft 


EXERCISES WITH SOI-UTIONS. 


6- .1 — number of acies lequiied. 

A’ 

He sells ~' + ,i and tlieie remains - —/*, 
m n 

bv the question. -- +-/ + iL - /. == x. 

VI n 

A i , 

or A - - — *= <7 — h 

m n 

{mn - Vi — 77 )a , 

or '-. 7 -/'. 

rnn « 

.• I . 

77/77 - m - 77 

7. Bv Arl 25, < + /?-- -/and o <./3 — 

Alsn the efin. whos- loois aie L, * is 

< fi 



or A- + -^- X +--- c. 
'/ '/ 

or 7/X“ + /7\+i + o. 


[ 21. A. 


[21 C. 


[ An. 26. 


8 . Hse for the y values one tenth of that for .v. 



Plot these points and join them by a smooth curve 
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Exercise VIL * 

1. Show that the continued jirodiict of anv foui consecu¬ 
tive pumbois tof?ether with unity is a square number. 

2. {if) Show that (i'' - + iv + j -)3 m divisible 

by 2.\* + 2i/-. 

( 7 ') Resolve into, elementary factois 
2.\ys 4 - .\*(r + s) +1 -t 0 + 2*( v +r). 

3. Simplify • 

\* - ~ if 


(^) 


+ 


4 - 


{ti — d) {a i) {6 a) (h — i) (t — a) (c — d) 






48 


EXERCISES Wr 


4. Sf)Ive 


(i) 


c 


±±JL^/, 

X'-a 


...V N/tf + A + ya^-x . 

(11) — 

v<7+ V- wa-x 

(iii) 5 .v+ii>' = i46 

^ iiA* + 5v~iio - , 

t 

c. A crew which can pull at 'thh rate of nine miles an 
hour finds that it takes twice' as loiig to come up a river as 
to go down. At what rate does the river.flow ? 

6. Find two numbers in the proportion of 8*5 the product 
of which is 360. 

7. If < and /3 be the roots of the equation 
n.v“+^v + < — o, find the equation whose roots are 


^ 1 + X I + jS 

' (H) 

8. Find three cube roots of i. 

I. Let .V, A'+i, .; + 2. and a + 3 be four consecutive 

numbers. f See Def. Exercise IV. i (a) 

Their product - a(a-+ i) (a* +2) (a-4- 3). 

= x{x + 3) (a* + i) (a’ + 2) [ \' a%h>^b%a. 

=r <A*+ 3A-) (a* + 3A'+ 2) [ 13. A. 

But a;* + 3.v = (a® + 3 4 + r) -1 ; 
and a2 + 3.1-4- 2 « (a'®+ 3^4-1) +1. 

Their product «= (a® 4 -3a- 4-1)®- i [ Art. la. 

Add unity to their product, 

/. Result»(Jc-®4’3A*4-1)® which is a square number. 
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2 . (a) Kefer to Art ^o. Corollary i. 

Now, because in the given expression the index is 3, which 
is an odd number. 




therefore it is divisible by their sum 
(.if - xy +•>'*) + (a® + xy +^'®) which = j.v* 4- zyK 
‘2 }yz + x'^z +_y*a + x^y+xy^ + (jv+_y) 

+ }rz%x'+y) [.Art. 17. 

=*= s(.V +yy + xy{x +y) + z^{x- +^') [ ArU 16. A. 

J ■ 

« (.V +J/) ^(.V +J/) 4 - xy + 2*} [ Art. 17. 

• = (a* +y) {2® + (.1 +y)z 4 xy\ 


= (.v+.v) (z + x) (s+.v) [.Art. 13. A. Conv. 

3. (a) * N umorator = x'* 4* 6jc- 4 * 9 - 4*® 

*= (a® 4 -3)®-(2.1)® 

= (.1® 4 - 2.1 + 3) (.V* - 2A + 3) [ Art. 16. C. 

* 

Denominator = (.v®)® - 2. jr®. 2.v4’ (2.**)® -- 3^* 

« (.V® - 2.1)® 3* [ Art. 16. K. 

»» (a® - 2a 4 * 3) (.V® - 2.1. - 3) [ Art. 16. C, 


* 


Ans.= 


4- 2 Jt 4 - 3 
A® - 2x -3* 


(^) - {a-b) c ‘ -{«-<*) 

and -ibr^f) [Art. 3. Conv. 

m 

«(tf - f) (7/- f) * [Art. 9 . 

The given expression =» 


___ j_ t _ I 

{a -b) (a -- f) (a -b) (^ -(a ^c) (b-^f) 


(tf-i) (a-f) C^-r) t 


the numerator » o. 


4 
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SO 


I' 






4. (fVlf in the numerator and denominator the terms are 
the same, but the connecting signs diffeient, apply [Art. 22. E.] 


% 


Thus 


.V + fl + .V - <l d+ I 

.v-f «-(v -a)~ d-v 


2.V /)+ i 

a(^d+i) 


A /) +1 

or — = j-; t.e., ~ — i - 

2a o-i a h ~i 


[2 being cancfelled. 


A — 


6-1’ . • 

4. (u) Here, also apply the Art. 22 .E. 

“/»- i* 


3\/<r + .i* ^4-1 

- — —— ^ - - « 

2s/a ^ X h - I ' 


or 


n/ g 4 - 
>/ a - 


Squaring, 

Again apply the same article, viz. 22. K. 

a Ifi 4- f .r zh 

.1 zh a 

zab 

, a V — y o , J 
g- + I 

(Hi) Add the two e(|ualions. 
i6 (.V=256. 

Multiplying by 5, 5.\4 5v = 8o.. • 1 
Subtract 1 from the first equation 

.. 6;* = 66 : j'= 11. 


[23 A. 
[21. C\ 

V 


But .V4:;' =* 16 .v « 5. 

5. Let the river flow .v miles in one hour. 

Now, in one hour the crew pulls nine miles, 
a*. It takes one hour to go down .1 + 9 miles, which to 
come up, it would take two*hours by the^uestion. 
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■ft 

In two hours the crew pulls i8 miles. But thf stream 
being against at the rate of miles an hour, they leaily move 
over i8 - 2 V miles. • 

A’-fy—i 8 -2.1 ; or 3A = y ; or a'= 3 miles. 


6. Let the two numbers be 8a and 5.1. 
.** JBa*^ 5.1 = 360 ; or 401 * = 360 
A‘ = 9, or A =db3. ^ 

.*. 8is=24*or -24 . 



•and 5A*= 15 or - 15. 

7.* By art 2'?, <<. + /8-=a/J=- 
^ ' a a 


(/) Also, by art 26 the required ecjuation is 

+ i+/j 7 I + /J 

+ '“T" \ •' + —=0. 

( /i < J < 

or Multiplying by </i ’ ^ 

< .1*2-j atfot 3 +/J + /}3 } A + 1 + «<,+ /8+<<j8 = 0 [13. A. 

or ^A'2 - j («(. + iS) + («c 4- /?)* - 2<fi I A + I - - + - = o 
• « t ^ ^ a ii 


[*.• = 

= («t + /j/ _ 2<(8 

C - r 24 1 (<7 — ^ + <■) 

a L If ^ a 1 a 


or izcA'^ + (jJ - <^2 4.2,jr,) A + <7^ - + ac « 0. 

(li) Similarly, the require’d equation 

• 

is A '2 - (o (2 + /3S)a- + cC2/j 2 =, 0 
or .r2-{(< + /J}2-2oU3}A-+(<<A)2=o 

[ Alt 26, 

or a 2 - 4 --J. A + — «o 

[ Art 2c. 

or - 2ac).\ + f 3 « o * 
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8 . . . 

Then x is by definition the required root. 

% 

(jr-i) [ Art* i8. B. 

vr-i»»o or |Art.*23.B. 

4 ?-1 = 0 gives jis= I. , *. 

m 

1*0 gives • 


By Art. 23. A, x 


-riv'i-4 


Now y /1 -j^= ^ - 3 

— mj - 1 \/ 3 

L =‘V 3 « 


zl+hfj 

2 


and 


i-iy/s 


Where i stands for the imaginary value >/ - 1. 

Note. This v'-i is the typical quantity. It has 

no real ifumerical existence for no number whether positive or 
negative being squared can yield a negative value [Art. ^]. Conver> 
sely there is no number which is the square root of — i. 

It IS clear therefore that generally the square root of any nega¬ 
tive quantity is an imaginary quantity—not only of ^/—i but of 
etc. 
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Exercise VIIL 

I. If » be any positive integer show that 
~ {Bcy^+{cd)^ - {day is divisible by 
ab-*bc’\‘cd-~da 


f 

» 


I 


Resolve into elementary factors. 

* 

{it) .V* - (f/ + ^) jf® * 4 i (rt’ 4 * b) ahx — 


{Mi) ;r* + A‘2+i. - 

^ o- i r . m^-^Pin + n* 

imp 1 y - «) - «* ^ 


;/i* + «* 


4 - 


Solve (0 


« 




(iv) 


Va--i 6+ ^/A■=a8. 

- 6 

-i— +<■ *—^ 

{ax)^ + a 

3.v+2j;=i3 
3V+ 25*e8 
30 + 2A « 9 

(a-i)2«i6. 


t 


5^ A person has just a hours at his disposal. How far 
may he ride in a coach which travels b miles an hour so as to 
return home in time walking back at the rate of c miles an 
hour ? 

6. A man travelletf certain distance at the rate of seven 
miles an hour. He then found*that if he had not travelled so 
fast by two miles an hour, he should have been six hours 
longer in performing the same journey. Find the distance. 

7. Draw the graph of: 3,1* 4;/« 12. 

8 . If . find the value of ^(lo) - ^(91. 
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EXERCISES WITH SOLUTIONS. 


I. Th8 given expression =* a'^b^ — ~ d^tf' 

^ "• ^ 

(,j« - [An. 17. 

But is divisible by f7-r, [Ait. 20 Cor. 2. 

also b^ - d^ is divisible by b — d [Art 20. Cor. 2. 

0 

The whole expression is divisible by •• 

{a — c) (b - d) 01 ah — be + ed ~*da. 

m 

2 (/) =(l +t? 2 +2(0 (1 4 -*-“) - (l +<'®+20 (l+‘^*J [10 A. 

— (i +(2*) (r 4-<®) + 2<7 (i + r®)*- (i + c^) (i +ir^) * 

-2<(H-<2®) 

= 2 ( 7 (l + r*) ~ 2f(l + ( 7 ®) 

= 2 a ~ 2r+ 2£r<® — 2a~c 
= 2(f7 - 2(7.-((7 - ( ) 

— 2{cT - c) {i - itc) [Art. 17. 

{ii) • =r.i,'‘ - a®/'® — (t 7 4- )A® + (j + 1>) alK\ , 

4 

= (.1® -i-ab) (.1® — ah) — .r(77 + ^) td>) [16. C. and 17. 
= (a® — ah) bi® + ab — A(r/ 4-^^} 

^{x^-ab) (a - a) (.v-i'v) [Ait. 13. D. Conv. 

{in) A'^4-2.v®+ I -A®=b\® 4 - r)'-A’ [Alt. 16 . A. 

=-(.v®+ i + a) |(a®+ i)-a} [Art. 16. C. 

« 

or (a® +A’+ 1 ) (.1® - \ + 1) 

Note i. — T^e process of tliis example is the converse of solution 
2, Ex. II. 

- mn + ( w + w) (m-n) Tii. B. 16.C. 

(tw — «)* ^ (m + — mn + [_and rS.A, 

I 

“ (w - «)®' 


3. Ans. 
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4. (/) - 16 + >/.v= 8. 1 [Hypothesis 

But (a*- 16)-.v= ~ 16 ,2 * [Identity. 

Divide 2 by 1 . 

Note 2.—This is really a particular case of the general expression 
*4n4-ar2nyanwhose factors ate .r*" 

• and 4 -V*". Here«=*i andy*»i. 

.*• • ^.v 16 ~ s/.V — 2 ..... 3 [ 1 6 . t » 

* % __ 

Subuact 3 fropi 1 . .2\/ i — 10, or y/.\ = ^ 

.V=25 • [ 

• Note—means Sameness. Whatever value may be 
;^igned to jr, (jf—16;—r® —16. Hence the two sides of this 

-.1.___.1^ i_^ 


equation are said to be identical. 


a.\ ~ A* -](<! 1)2 + h) - h) 


[ 16 


1 

-b-Vi- ^ [ From the equation 

n 

^ I - ^ - c [ By,transposition 


and Art 18. 


{^a.xy-b^ —- 
n - i 


.* {a.\Y=--b — 

n - I 



(/?■/) Adding the eijusflions. 
5(.t+j' + u) = 30 

A +_r+ s = 6.1 

3‘^ +31'+ 3^=18 
But y+3i:=5. 2 


L I = 

a C «- I J • 


[ Multiplying by 3. 
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JVluItiplying 2 by 8, 3y+9»« 15. 

^ But ^4'2arass8 

72« 7 or 2=s I 
« 

Substitute the value of a in 2 y ** 5 - 3« a. 
Substitute in the third equation the value of z. 

« 

zxissi^ -or jp —3. 

* , 

(hf) Extracting the sq. root. •, 

.2:-1 **±4 ‘ * [ Art, 21. E., 

• *-i '=4 I or.v-i=-4 
jf=5 ) or.v*=-3. 




Let,.v=anumber of miles the person may tide. 

X * 1 

it would take him 7 - hours to ride in a coach, and — 

ff t 

hours to walk back. 


by the question, 



.v = 


adf 


♦ 


6. Let x= distance rtquircd in miles. 




the time taken to perform the journey - y hours. 

If he had reduced his speed by two miles, he would have 
taken -^hours to perform the same journey. 




.V 


or 


* 

t « 


^=6 

35 

•*“ 35 ^ 3 =" 105 * 
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7 . (i) The equation is of the first degree. ^ 

h 

it represents a straight line. ^ 

If A*» 0 , 3* 

If .r » 4, “ 0 

Plotting these points and joining them we get the graph 
required. ^ 


» y 
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EXERCISES WITH SOLUTIONS- 


I Exercise IX. 

1. If any three consecutive whole numbers be taken, 
prove that the sum of the squares of the greatest and least is 
greater by 2 than twice the square of the middle number. 

2. Show that (a +j' + +j’^ + s*) 

== +J') + ") C>' + «')• 

3. (<?) Resolve 4 4 into factois. , 

(d) Find the (j. C M, of .i''» 4- 

and .1^+ 2A'®v — Z/-.V* + ^ ^ 

4. Solve (/j s/a — 5 + \/.v+ 7 =■ 6 ’ \ ‘ 

(//) W J' + «A = <7 U' ^ \ 

rO'-fw.v=//Ai' \ 

(tit) a-+35 = 7 oa2 . , ^ 

5. A certain fraction becomes 3 if i be added to its 
numerator ; and if i be added to its denominator, it becomes 
I : what is the fraction ? 

• c 

6. The length of a ceitain rectangular is to its breadth as 
•fi : 5. One-sixth part of the area being planted, there remains 
for ploughing 625 square yards. Show that the dimensions of 
the field are 30 and 25. 

7. If «< and p be the roots of the equation 

Find the equation whose roots are and jS'h 

8. A and H, tiavelling at 8 and i? miles an hour respec* 
lively, bicycle towards one another from two places 50 miles 
apart, starting at the same time. Find graphically when and 
where they meet, and when they are 10 miles fiom one 
another. 



EXERCISES WITH SOLUTIONS. 


59 


I. Let .V- 1, X, .v+i be 3 consecutive numbei.O, of which 

.1-1 IS the least and .1 + 1 the gieaiost. [See Del Ex. IV. I. ’ 

« 

Now (.r-i)-+{i + i)2 = (.t2-2i + i) f (A- + 2 .V+ 1 ) [lo.B&A 

« 

= 2(a^+1) i.e. (a + i)- + (a-~ i)- is greater than 2.1- by 2. 


2 . (A + r + c) = Cv 4-j ) + c. 

*. (.v+>' + i;)^= (\ -H j')^ + 3-(.i +_)-) {(a +j') +"} [ii-A. 

= i5«hy3+3A4(\ + j) + s‘^+ 3c(A + y){:t4-v + r} 




Subtiacy\5+5* , therefore the lemainder 
=3-»i (y+; 3”( 1 +j'} ix i- v + s) * 


=3-»i (y+; 3”( 1 +j'} M' + s) • 

= 3tjp-|j') {A^+4i{;r + i' + s)} 

= 3f-'’‘Av) {aj' + c( A- 4- r) + c-} 

+ (rf c:) 

3. {ii) A^+ 4 =A'M- 4 A‘ +4— 4 '“ 

= (a '2 + 3 )* - (2.v)2. 

— (a-2 + 2A + 2) (jT* t 2 1 + 2) 


[Alt. 17. 


[Alt. 13. A. Conv. 

[16. A. 
[16. C 


Noie.-rThis is a p.irticular case of the factorization of the 
general form ,i:+ + 4fl^ which is resolved into (x^-i‘2ax+2a) (a“—2ga 
2a) a being «i. Similaily by giving to a in succession the integral 
val&es 2, 3, 4 etc we find the factor of .t*4-.324, 1024 &r. 


(/>) isf quantity = - r® + </ - c 7 vr. 

==(a'-j/) (A® + .ifr + i + “0 [18. Ji. 

«(V - v) {A** + Jifr+;'*+ i/a:} [Art. 17. 

2nd quantity =.v^+ zxh +a'”/- - ((/* ^2+ 2^/a;y®+ r*). 

^ ' [Art. 3. Conv. 

But A*^+2l'*l +A^* = ( t“ +A'J')* [16. A. 

and </*A’* +2t/A'r®+ >'*=> (1/v+j*;- [16. A. 

2«//quantity = (a* + i!')*-b/v+j'*j2 
«s= (.v® +A V + t/‘t'+ y*) (A^ + Av — f/A — r^) [16. C. 

Ans. =ji:2 + ^vj- + <7A’+1-2. 
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4. (i)' N/jf-5 +v^ji:+75s:6.1 

- 5) - {a + 7i*= -12.2 « 

[Identity. 

Dividing 2 by 1, •s/x^ S - *“ 

Adding 1 and 3 , 2 >/.v ~ 5 =* 4- 
or n/V — 5S5E2. , 

- 5 = 4 ; or, 

(fi) Dividing the equations by .vj^, ♦ 
my nx * . 

— - 4. .>— s= ^ ; or ■— 4 — = <2... 1 
^ .*1;; , .V y 


-»fArt, 21. E. 

0 


Similarly 


n m 

■-+ ~=r<^, 


.2 


Multiply 1 by m, and 2 by n ; 

mf* M“ mn 

• —4. — =sJOT. ana ■-+— — no, 

X y X y 

Subtracting the latter from the former, 

»/? - «3 


X 


'^ma-nb, by 22. A 




_ — - -- ^ ,__ - 

pi^ -«® ma -nb " ’ ma- nb‘ 

Similarly multiplying 1 by «, and 2 by m we get 
’ * mb-na' 


4. (i«) 70A® “ *v - 35 s;o 

idt Vi+ 35x70x 4 

A' . « 

2 >« 70 


[23. A. 


li V0801 ti99 too '98 

aa ■» " =s — " «S3 or ■“ 

140 140 X4O X4O 

5 7 

=7 “ " 15 - 






EXERCISES WITH SOLUTIONS. 


6i 


5. Let the numerator of the required fraction <=x 
and „ denominator ,, =rj/ 

.V + i __ I - . 

I -i.r iir ni •—» 

J' 3 

• ^ X 

cs- -* 1 — *, 

j'+t 4 


2 


[Hyp. 


• »' 


ts. 

4Jf —j; sqil 

or th&required fraction - 


} 


r=4. 

15* 


f * - 

^ 6. The length <if the field in yds suppose. 
5jfc'«T^readth of the field. 


area = 30A’*. 


One-six^\ being planted there remains i - J or, for 
ploughing 


e • 

~x 3CU'* =*625 

25.v*« 625 
-i^s 5 sa 5 
or .v=s 5. 

Whence 6 x *= 30, 5^’» 2 5. 
By ait. 25 

-i 

a 


4 <j 8 s=— ; 

. a 


L Hyp. 


i 21, C. 


and, by ait 26, the lequired equation is 

jc* — (<5+/8^).v+ m}0'^ “ o 

or .r* -j((<. +J0)® - = 0 [ Art. 11. A. 

« ( i / b \1 b^ 

or 

, or a*.\ ^V - 4 ® «= o. 
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EXERCISES WITH SOLUTIONS, 



On the squared paper, take the points A and B 50 miles 
apart. Draw through A and B the graph of A*s and B's 
motion by the method adopted in Exercise IV. 8, This is 
done by marking Ai = i hour and iC=*8 miles, and joining 
AC. This gives the graph of A’s motion. Also marking 
I hour, i'D = 12 miles, and joining BD, we get that 6f 
B’s motion. 

Let these intersect at O. Th*e ,time corresponding to thi^ 
point* AM = 21 hours. 

A’s distance from his start * 20 miles at the instant of 
meeting. 

These give the required answers. 














EXERCISES WITH SOLUTIONS. 

Exercise X. 






1. {a). If 2f = </ + /' + *, piove that 

- a)2^ + Ov - tV- + 42 = (7-J + /'•+ 

{h) Prove that 

2 . (</)Nsimplify%-^-^--------- when = 


that »{nri)\»- 2 )-p(P- ip- *) 

^ • 

n-p) {(«+/- 1) («+/>*-2) 

13 4 . 2 X-’{-2X 

.V* + A +J/^ . I ’’ 4* 4 A 

n/a:+\/‘' - >/i - 

<») r ->'=3 

I T , 


i .1-1 3 

L 



t;. Find three consecutive numbers whose sum is 33. 

6 Two boats atari for a race ; the second boat rows 25 
strokes t<? the first’s 28* but 5 strokes of the 2nd are equal to- 
6 strokes of the first; if the distance between the boats «= 30 
* strokes of the 2nd boat, after how many strokes* will it bump, 
the first ? 

7. A travels at 5 miles an hour, but takes a rest of half an 
hour at the end of each hour. B starling 2 hours after A and 
traveUing uniformly, without resting, overtakes A 17^ miles 
from htune. Find graphically B'^rate of travelling..' 
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EXERCISES WITH SOLUTiaHS. 


1. (a) ^ 

u= (f® — 2as + 8®) + (j® ■“ 23s + ^®) 

+ (j* - 2CS + ^®)i+ [ Art 10. B. 

= 4^2 - 2as - 23 s - zrs + a® ■+ 3 ^ + f^ 

«4f»-2X(a-f-^ + f) + c ^+^2 + r® ; ■ [Ait 17. 

«4f*-2f. 2f+ a* + ^® + i 2 [V tf+^ + r**2J.by Hyp. 

= rt®+ 3 ® + f*. ^ 

'f* 

( 3 ) 4 XV (x^ +^®) =r 2 Ay (2,t® -H2>^) 

But 2 J^ a= (a® + Ay +y^) - (a* - xy 
And 2A® + 2y® «= (a® + xy 4 ry^) + - xy\iry^) 

•*, PfOduCt*=!*(A® + A'y (A®-Ay^^'®P I [ 

, ^ A'-a X'^b ^ av-a"^-bx' + b^ X {4\-b)-a'^ + b^ 

2. (a) '■ ■ "■;■ • " ■ ■“-*“- r- -— , 

b a ah * 

But .v= —— by hypothesis, or 


Aus. 


a® - rt® + 
ah 


[ Art 21. C, 


(<J) •.’(«-i) («~2)=-«®-3«+2 [ i?- 

and {p -1) (/- 2)==)&®- 3^ + 2. 

the given expression 

-a - 3n + 2) - p{p^ - 3^ + ®) 

1 ** - - 3«2 + 3 ^* 4-2» 2 / 

**(«“/) («*+«^ + ^*)-* 3 («+/) («-"^)+2(*f *-/), 

(«*+«^+/>®-3(m+P) 4-2} [Art 17. 

«(»-/^) |«*4 27 i/+^~ 3 (»+/)+ 2 

«(»-/){(«4’^)*'-3<»+^)4 -2[16. A. 

' IBut ‘.* X'9-3 a-4-2»(a -i) Cr-2) . • 113 » 0* 

A Supposing ar» (77 

i'he above « ^) {(«| +jfr -1) '{n^y -1} - 
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» [ 16. c. 


_ (a +J') (a^ • - A^/ +><») (.Y -J-] (A-2 + +y^) - 0 , 

(A**+y)a- (A-\*)-’ ■' ^ 

■of which the denommatoi 

* + [ 16 . C. 

But 

"• ' * 

- (a^ f t 2)2 _ (a i')* , [ 16 . A. 

= (a 2 Ji' 2 +jfj.) (^ 24 . j 2 • [ See livaniple 2 , 

Exercise 11 alsoii(Dle 2 of Example 2 ( 1 //) of Exercise VflT.] 

AnL- Kr. 

/„d.=-AL'i+^+^' 

»0^‘+4) 

But .\'* + 4 = (‘'- + 2A' + 2) (^a’- 2A + 2) [Ex. IX. $ (,i). 

* 

.'. Ans. — —;—^-, * 

• A^ - 2.V + 2 

4. By tiansposition 

/a - >/1 - 1 =--1 - ViT 

Stjuai ing .A' - *n/i - .^ = i + a - 
.•. - Vi - \ =* I - 2 s/x 

Again squaring ^ • 

I - A ^ 1 + 4 ^ - 4 Va 

.'. - 5A'= - 4 

25.12= I 6a" 

16 


L 21. A. 

>/a' [21. E. Axiom. 10.B. 
[ 21. A. Axiom, 


Dividing by 25A-, we get a- 


2 | 


[ 21, D. 
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EXKRCISKS WriH SOLUTIONS. 


(zi) ^ In the 211(1 K(iiwlion, apply Art. 22. L. 


< ^ j_\ /1 I 

■ - ' -^ or - . 

11-3 a 


(y*0-5-T) 


j' \ 7 

I r 4 


1 -- ^ * 

l - *, y. 

*• 4' 


‘ \ 

Subslitule this \aluc in the liisi e(]uation. \ 

.1 I* T 

j - 4 I ~ 

,, / ■ 


^ i--r- 3 ' 01’ - =3 
4' ■ 4 


-1 

. 1 - 1) - ' 4 t 

*01 a’ - V -14-4. 

01 1 ’ - 2 1 - 4 — 


! *\ll. 21. C. 


Hi A.U 3.?. A, ,i --?A <■" - ,± V,- 


5- I.et ( - i, .V and 4- i bt' the thiee numbcis. 

1 -I4-.14-v + i=33 ‘ [Hyp. 

v-ii. 

.1 - I *= ro ; and a 4-1 = 12. 

6 . Let .v=iiumber of stiokes made by the a«r/ boat, and 
j ssspace over which it is impcllfd by i .stroke. 

3o>'=sdistance between the boats. 
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Now 6 strokes oC the hist= 5 stiokes of the znd^^v. 

I stroke of the first; 

h • 

Again, when the zud makes 25 str«.)kcs, the first makes 2K. 

28 \ 

when the* makes .1 strokes, the hist makes — 

• 25 • 

No\\\by the (yicslion, the 27 id boat rows, over the s[iaLe* 

of 30r more than tlie i*/. • 

28 a «v 

‘orx k 
2s W 

.f 

^ Rejecting V which is common. 

•f^+30- < 


, A-= 450. 

7. ^Me^suie lime luni/ontally, and miles verticall) as 
shown in the figiiic. 

^ ()A is A’s giaph of mviuon for the first houi Foi the 
next half hour ln" rests, .. AH is his graj)!! for that time. In 
the same way BC is his giaph foi the next houi and CD that 
of his icst and so on. 

B starts 2 hours Jfter A. Initial!}, therefore hi& position 
on the giaph is (^. He oveilakes A ai the point P such that 
P is oil the giaph of A s moiTon coiresponding ‘to a distance 
of i7i miles froiM home. 

Since B tia\els uniformly without lesling, QP is his 
graph. 

From the figure we can easily lead off his speed which 
is 5,^ miles per hour. • 
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Exercise XI. 

I. {a) If two square numbeis be added tggether, thtf 
double of the result is also the sum of two square numbers. 

Find the coefficient of in the expansion of 

(..v+ 3 )< 3 .i + +) (4.V-5). 


3. (0 If .1^=.^ 


, show that 




+ 1 . 


{«) Resolve into elemenft,ry factors 

m* - (;//3+ «?) - (m + «)3 /l)S. 

* X ^ *** \ X 

3. Reduce to its losvest terms 


4. Simplify ^ f ^+ i(f - a){c - b) 
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f 

5. Solve (1) • 

^ ^ i+vi-^e 

(it) A>' = 6 ; .10=8; j s^i 2. 

6. The ten’s.digit of a number is less by 2 than the unit’s 
digit, and if the digits aie inverted the new number is to the 

former as 7\ 4. Fin^ the digits. 

• 

7. If «t, 0 be the roots of the equation 

m 

• -- cf «= o, prove that 


I. (rt' Lei andj'^ be two square numbeis. 

0 

Them double their sum — 2(.c- +j/^)=2.i^ + 2j ^. 
« (a ® + 2.i>' +j *) + (.4 ® - 2.'9' + 


* *= (a’ 4 *j^)® + (.V-• v)' [i6. A & B. 

(( 5 ) 2.r+3 = 2. ,r + 2. -]-="2(.t + 2 ) [Art. 17. 

3 jv +4 = 3 - •\+ 3 - t“ 3 ('^ + “S) 17 - 

4vf - 5 « 4. A* - 4. -2 »=, 4 (-»' “1) 1 7 * 


Their product« 2 x 3 x 4 x (.v+ -*-) (.1*4' |) (!v - -y) 

« 24 X + -I - -2-) 4- - 2 *¥ - 5‘ 2) -1*1 -2} 

[Art. 14. B. 

Coefficient of -i« 24(-|.f - l.-l - 
**24(2--f)«48-45-40«* -37. 
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[An. 8. 


- I- -r V 


y 

.V 


1 But .1 * 


- A 


r 


/ 


t ^ 

Extracting looi, ^ i \ - y 


— I 






+ I. 


I 

[Arj. 


m 


{ii) = (.W" + «“) - n-) + 2 «(w^ + ;/3) - - »-y, 

*= (;«2 _ «2^ ^ fft '2 4- ft '2 _ (^;;2 _ 4. 2 n { m ^ + w*^) 

* 

= 2n~{ffi- - «-) + 3fi{m + «) (w“ - mn + «•) * [^7 

=- 2 n{Tn + h) {»(m - «j + - ww + «-} 

~ zn^m + ») {w/;/ -- «*’ + w/- - ;«« + n-} ‘ 

-=2«(w+ «)w-. [Alts. 16. C, 17, 18 A. 


3. Numr. - i) - i(a - i) = (A® - I) (.V-1) [Art.17. 

« 

= (a- - i) (^A^ + A + 1 ) (a* - i) [Art. 18. B. 

Denmr., = a*+ 124. i « 2.v< - a.v^ - zx 
— (a 2 e.v+ 1) (a 2 -a -1- i) - 2 A'[a 2 + a + 1 ) [Ex.VIII.2(iii) 

- (\® +A 4 - l) (a~ - A + I - 2 A') 

== (.v!* + A- + I) (a® - 3 A' +1) 

.i2_2A+I (a-i)Lv~i) 

“ _ ^,^*4. j = .v3 - 2.v*t-1 by 10. B. 


/. Ans. 
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4 See Kx. VII, KAample 


f 


1 

ii{(i — — t) 


1 I_ 

^ 1 .// - t)(t 7 — e{^a - <‘)(^ - c) 


hi {I* -“<■)■- iV. Or -r) + — h) 

ithi.{a — ~-t){h - c) 

9 

()4 winch the Numerator 
* 

-- iihia ~.h) - (/'? 4 - r/£~ - hi. '*■’ 

=ah(a - h)- i (a' - t- < - h) whicli by Ai 1. 17 

-- ((/ - h)\ah - + h) 4 - < -'I which by 13. 1 ). Conv, 

-= (f 7 - h) Ih - #). 



1 

a he 


5. (/) Jly Art. 22 A 

L^- __ 5 ^ I + « 

■ y /1 \ ~ 1 ~ fi 


[22. E 


Squaring —=-- 



fi - «1~_ 4« 

* u 1 + ?/J "(I +«)“* 

(//) .1]'x XJ^ or .1 2 ; 222 = 5 X 8 X 12 

[Byjiiultiplying llie tbiee equations. 

irff—>/24 X 24~ 2*4.1. 

Divide (l)*by the 3rd equation, 

.ITS , , ivs 24 

. or.\ —2. Stmilaily —- 01 or 3 

\ SJ , 1^0 


"I + wT 
I - « 


Fa I. E. 


, Mz 24 

and — or s=- 7- 01 4. 

.vr , 6 ^ • 
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EXERCISES WITH SOLUTIONS. 


% 

6 , ten’s digit, and^' »= unit’s digit. 

By the question, .v+ 2 . 1 

Now, .V and^' being th'e digits, the number *= io.v+^. 

But if the digits be inverted, the new number~io;' + a;. 

[Art. i- 

.2 / 

40^’ + 4a = 70.V+ 7j' ; , 3 iU' = ^ 

Substitute this Value oij> in 1 . 

.v + 2 = 2.V or .1 = 2 (Ten's digits ^ 

\ >' = 4. (Unit’s digit) 

7. By Art 25. «L +0’= p ; < 7. 

By actual multiplication, 

(ot + /})5 + 5cc4i3 + io<^0'^ + 1C<^0^ + 5-(/3’i+ /S' 

’ == «C® + /S’ + 5{flt/3(ot» + /8^)} + 1 o<- 0 \< + 0 )^ 

= <5 + /J’4- 5{«a3[(<+ /8/» - + iS)} + IC<-0H< + 0)^ 

Substituting the above values. 

^6 = ^5 4. ^5 ^ _ 3^7]} + 107V* 

oO + /S-’ =/ - 5{/*^ + $pq^ - I ofp 

“ P'* ■” 5 /®^ *1" ^ 

^p^ -^P^fjl-^ 5 Pf‘ 
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# 

Exercise XII. t 


I. Show that the sum of the squares of any two numbers 
is greater than twice the product of the numbers. 

4 . (a) Show that 

+ {hz - cyy~ + 0 jc - ffisj*'* + [ax + hy + ts)- is divisible 
by + and by + + 

(^) Eind the (}, RI. of 

a -3 + 2a2> + 2.1 y'^ +y^; and .i^ - .iSj- + 

• 3 Simplify * 

I \ 1" » A® I .1 

(j) -- - —j— - - -t- —-— . 

• A' - l A + I A - I A* + I 



4 



.1 + 4<r H" 4-^ + i/ + 2/> 

-- - . 

i’ + d! + ^ x-^a-h 


• {it) a(v+;’)~^(A--j’)-'»'• 

5. A cask A contains 13 gallons of wine .iiid i8 gallons 
of watei ; and another cask B contains 9 gallons of wine and 
three gallons of water. How many gallons must be duiwn 
from each cask so as to produce by their mixtuie 7 gallons of 
wine and 7 gallons of water. * 

6. Find three consecutive even numbeis thtf sum of whose 
squares is 2036. * 

7. If <, iS are the roots of .t® + ^A--7=o, and X. 8 those 
of A 3 + /,v+r»o, prove that 

(< -X) {< - 8 )=(jB - X) (18 - 8 )«$r-f r. 
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KXKRnSKS WITH SOLUTIONS. 


1 . J-ej..v and y be two numbeis. 

the s(]uare of a number, be it jiositive or negative, i.s 
positive, and all possitive quantitie.'j are by definition greater 
than zeio. 

* 

-•. the squatc of any number is greatci than zeio. 

Hence, (a I <’•« - z.n- + td>o ^AxL to. B 

Add 2.1J' to both sides, .V“ + ;’*> 2 ‘iV [21. B. Axiom. 

2 . (,/) {ay\rh-\--2iJI>.\y 

{/>z - i y)“ = li“Z- + 2f>tyz • ( [ 10 . W. 

(tT i — dZ)‘ = + - 2 afxz j 

(i7.t*+ /m' + t c)- — j-.i- 4- 4* 4 - 2<ifi,\y 4- 2(7CAZ+ 2 ^cyr 

I 10 C. 

Adding lliese we get. 


„2.^ a + ^ 4- * -1 ^ + a-} ^ ^ ’ 4- irs^ + * 


= aHu- + i>^ + c-) + y^ia- + /;* 4 - ^ '-*) + 2 * 0 ?® + <^“ + [17. 

= (f/® + ft" 4 r®) ( I* 4-j'* 4- 2 ”) .[ 17 . 


the given expression is divisible by both 
T * 4- V* + c* and a" + P 4- c^. 


(ff) isf quantitys=a ^ +j'^ 4- 2A'^' + 2 

==(A +^v) (a 2 -.yv 4 '> 2 ) + 2.\3’ (.V+J-) [ 17 & 18. A. 
= ( I 4 -_>') (.\ - - + > “ 4 - 2.11') . [17. 

*=(v+_v) (\-4- M'4-J'‘‘*). 

2 Hi/ =i= 5 .t*(.\ v)*=(' -jO (.V'+ y^) [17. 

■= (x - y) (a 4 - j') (v’* - Ay + r*) [ 18. A. 

A’4-;' I.s the G O’? M. 
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w 


V 


V ^ - V 


a 


\ Ideiilily fqj tlic same 
deiiomm.iloi. 


A' 


i - 1 i - I 


Y A — T 

=- ±._-L 


[ i8. IL 


Again 


=i-.v 


A -A I , A + I A' + I 
« 

Ans = I* + I + f + I - .v=-V* 4 -^. 


i6. C. 


■* ^ 


Ans. -= 


a 


V V - .r I J' 

‘ - i 7 " ! 


A +r A _>• i 




A - r ! 


[ Art, 7. 


.1 


=. J 




I y 


I 


a 


,r-I* 


+ V 

a~ 


'Lr.-L 
h y 

.V 

by 


-y 


y lArt. 3. 


I 


.1 — V _ .t +•,!' 

' -J' J' % b 


= 1 

4 

»-) 


(a - 1 ) - a 
J' 


- r 


[x^rt. 6. 


- y 


= ( J = a^'b-'’ [Arts 5*9. 
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EXERCISES WITH SOLUTIONS. 


4.(0 «+_^ + 4-i^-5. 
.v+tz+d x-\-a-b 


[ Dividing the Numr. by the Denmr. 


3 ^ _ 

.v+rt+j^ x-^ra-b 


Subtracting 5 from 
both sides. 


a _ a^zb ' Dividing by {|, and by 
+ A + <7 - L ir9nsposili^i. 


[ Art. 22. A. & B, 


‘ [ Art. 2, 

x-^-a-h a-zb 

' I 

•v + tf za-zh a-b r a 

.r + fl=s«--(J or A== 

(«) Dividing the Equations by .v)», 

^ f 4- lora f 1 + i-'i 

\ A'l / \ j' / 

^ =i or i - ? \=:‘i 

V 7 \ .JJ' A- f 


[ Art. 22, E, 


I I I 

- 4. -> =!- 
y .V a 

I ^ _ I 

V .V b 


.(A) [Dividing the istby a. 


.( 13 ) [Dividing the 2nd by h. 


2 i' a-\-b 

'*• ■* + A ==—T" 

y a P an • 

• zah 

•■• ” TTi 

. . 2 I I h-a 

Again, -“^-1=“^ 


[Adding (A) and (B) 


[Alt. 22. A & 21. C*. 


[Subtracting (B) from (A) 


zab tab 

•'* X ss » " ‘ “ '' ' j 

p —a (2—f 


[Ex. VII-3(«> 
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t 

5. Let a'sssNo. of gallons to be drawn from the cask A. 

14 gallons of mixture is required, 

.*. i4-.i:«=No. of gallons to be drawn from the cask B. 

In 30 gallons of mixture in A, the quantity of wine 
= 12 gallons. 

^In .r gallons of mixtme in A, the quantity of wine 
30 " 5 • 

Similarly, in 14 -a gallons of mixture in B, the quantity 
of wine = (i 4 - = '4 (i 4 “ •'t) 

or 8 L + 42 “■ 3a)5 - 140 
01 8.i: +210 - I5.v= 140 
or 7.V-70 .v«io. 

f\ the difference of two consecutive even n*imbers is 2, 

*1 

T.et .v-2, .V, and a’+ 2 be the numbers lequired. 

(a - 2p + + (a + 2)2« 2036 [^^yp* 

A® -“4A'+ 4 +A '2 + A-+ 4A’+ 4= 2036 [10 A & B 

3A3-t-8=^036 ; 3^2 = 2028 a*s=676. 

A'=s:>/676 ^ 26 ; A'-2 *= 24 and A + 2 = 28 

7. By ait. 25, ot+j0—-/» \.+ &— 

-f XZ^r 

Now (< -*X) (< - 8) 

S=:«l 2 -ot(X + l;) + \8 [ Alt. 13. B. 

S=«t 3 +/><»c+r 
= <(<+/>)+ r. 



EXERC'ISKS WITH SOLUTIONS. 


7 S 

yiow’+ 

ot(<< + />)=- </3 — - ( -(?)—• </. 

(<-\) = tr. 

Similar!} (/3 - >C) i/3 - S) 

= j8-- (X + bi/3 + Vo . [Alt. n 

= 0 [fH-p) + r [ r < +(i=--p )s {■ p= - < 

~ — ‘’t /3 +• /■ * 

(/ + f. 

.■ «-\i (< - b)-'=(/a--<) t/8 - = ^ + 


Exercise XIII. 


I Find the coiulitioii tlial \-4- +/''“ ma} be a multiple 


II n II ~] II I 

of .1 +1. and cli\ide -_>■* by .t* -j® 

rr L- + t’ , , 

3 If S --, tshow that 


( 


4- \* 4s a - i/) (s - /’) t f " ‘) 


2 /> } 


r, ,, > a*-a^h - ah^ 

3 blinphfy 


1 ^/ <'*■/- ’+3vy«’- >/■/.• 1 -4y,;; xV. 




.} 


5 


r . . V “2 ' - 5 ' 

4 . Solve ((/)--7T- '-- 

^ ' A — a •''’“3 (v-6) A - 7* 

(/v) v4-y)==/'(A + s) = <'(j' + s)=i. 



EXRRCISRS WITH SOLUTIONS. 


7f> 

5. At what time between one o’clock ami two o'clock is 
there exactly one minute diMsion between the two iftinds of a 
t lock ? 

• 

6 The sum of R.s 21 4 as is divided among ten boys and 
a ceitaiii numbei of gills in such a way that the innnbcr of 
annas each l)oy leceives, bcais to the iinmber of pies each 
gill i6ceivcs, the latio of 3 to 5 How many giils aie thei<*, 
the shareTjf each l)eing 3 ', annas ? 

7 In the ten yearjf from 18H1 to i8t;o, the i)Opulation of 

one town incieases iinibjimly fiioin 30,CC'0 to 50,whilst that 
of anotliei town decreases-trom 6o,'^oo ip 40,0010 . Fiom .1 
mAph (leterininc tlie'yeai and month when the two populations 
\\<*re etjual. • 


r ((/) will be a imiltii>le of i+t: if being 

(iiMded by \+£, it leave no lemaindei. Fio’ii Art. 20, \\e 
see that theic is a remainder ('-1)^+ U) x ( - .) k 

or All. 3 

The requiied condiiion is that 

• +o 

01 /<-*+ [ Alt 21. b 

•1 n 

( /» \ .11 11 ® # 41 • II 


- (d r-{y )\ 


[ 5 Ctmv. 

= {>C+,?’')(.d"-yo 

• 

[ 16. u. 

/ n-l i»-l \ / 1 „'!■ 1 


n 11-1 

by Alt. 6. 

■ ■ 

Ans — * « 
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» 




zb 




-[ Art. 3. 

« --X- - —/- 

zb zb 

__ (// *4" /' + <) (<7 + /' — ») ^ (^ + rt (r — (7+^) 

zh ' ^z^ 

_ 2J( Zs - jt j ^ (29 — z b) J^2S-^a) 

zh • 2/> ^ 

[ *.* By Hyp. ^ + r = 2f, and 

(7 + /^ - £■=« 4- /» 4 - r — 2c = 2J - 2t and so on ], 

— ^ U ~ ^') 0 

<7’'(<i - ^) - <///^(a — b) ((7® — ab^) {u—h 

^ (i 7 ^ 4 -/'-) (t 7 ^ —_ a^'^b“ 

a{tt^ - b') a 

c 

f >.-Vi i.-i. 


I 2{u^b = « . 

I L _ » « 1 _ T 


1 


[ An. 5 . 


X ~ ~ ■’■ [ Alt. 4 . 


1 t 

Raising this to ith the power, **b “ ** 

Multiplying this by 4, we get . 3 

' Adding 1 "and 2 and subtracting 3 from the sum, we 


.get 


A _» I ’ J -» 


Raising this to the sixth power, we get the answer, which 


/ Y 


-1 a 






EXERCISES WITH SOI.UTIONS. 8i 

4. (a) Divide, as in example 4 (*) Exercise XIX, the 
Numerator by the Denominator. • 

I 4 . — / I -f. L—. -IL-r + I — ^ I HI-5\ 

x-2 \ x-sJ -^-6 \ .^-7; 

or _ 1 _ I 

• .V - 2 .1—3 x-f> X — 7 

% 

• ~ I _^_ z} _ * 

'2)'(^ “ 6) (.1* - 7) 

.. (\-6) (a-7)=(f-2) (i-3) 

X- -13^+42 = .V* - 5.14- 6 [ 13. C. 

81—36 or, .1=4^. 

4. Dividing the equations by a, h and < respectively, 

v + r=-;.1 

ll 

■‘•+*=/7.:.2 

r + 3 =—. 3 

c 

• /. 2 (V + v +c)—4-1+[Adding 1. 2 and 8. 

* * I >1 

or. .v+r + « = '~ + «7+r:. 4 * 

za zb 2f 



i 2, 

2a 


Similarly 
and z = 


1 

zb 


I • _£ 
zb ^ 2C 

I 

” 2 C 
1 I 

”” 2a zb 

I I 

4 * -■ 

2%' 2 a 






[Subtracting 3 from 4 

m 

[Subtracting 2 from 4 
[Subtracting 1 from 4 


6 
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EXERCISES WITH SOLUTIONS. 


5* In one hour, the hour-hand mOvts over the space of 
5 minutes, and the minute-hand moves over that of 6o minutes. 

The minute-hand travels 12 times as fast as the 
hour hand. 

Just at one o'clock the space between the two hands was 
5 minutes. 

JLet .v»No. of minutes past one o'clock, when there is a 
division of one minute between the two.hands. 

But when the minute hand moves over .v minutes, the 

•V 

hour hand moves over - minutes. 

12 

t 

X 

-v= 5 + ~*=f i (- 01 + according as the minute-hand 

* X 2 

goes before or after the hour-hand). 

.V I I.V 

or — = 4 or 6 . 

.V= if O'' ^ “ *'^1 O'' “'''""O®' 

6. Let a'ssNo. of girls required. 

The total amount received by them in annass=3i x. 

The sum distributed among the boys 
« Rs. 21. 4 as - 3^.T annas. 

lOJr i. 

» 340 - -annas 

3 

« 

Hence, * ^ 340 ~ *0 • 40 :: 3 : 5 [Hyp. 

lOX 

i.i* 34© *240 
■ xox 

A , -T-«I00 /. 
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7. Markoff the ycais on the horizontal line# and the 
population on the vertical line. The hgure explains how the 
increasing and decreasing populations are represented by two 
straight lines. The intersection of these lines gives the year 
and month as Juiie 1888. 


% 



• Exercise XIV. 

1. If + prove that s(s-2ii) (j- 2 f)*f aO 

(s - 2a)+J (f - 2a) (j - 2b) = ~ 2a) (j - 2b) {s - 2€} + Babe, 

2, Find for what value of .v the expression 

+ 6a''^ + iiA7®'4'3«+3ijsa perfect square. . 

... + 

3- Simplify 

4. Solve the equations— 

' \ x^2a-h 

^ \vV+^/ ;t'+a+2^* 

<^) .^2*-«i8. 
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EA-KRCISES WITH SOLUTIONS. 


If 


bx^ + a^y ay"^ + i 


a 


-- prove that 


bx'^ay ss= or cy = hx. 

6. A hare is eighty of hei own leaps before a greyhound. 
She takes three leaps for every two that he takes, but he covers 
as much ground in one leap as she does in two. ^How many 
leaps will the hare have taken before sh^ is caught ? 

7. Construct an equation whoc«e roots shall exceed b} a 
quantity m the root^ of the equation <z.v* +//1 —o. 


X. f =» i- - 2 «r -f- 2 </ 

.*. 2/>) (s ~ 2*) “ 2ii + 2t/) is-2b) (j- 2*') 

~(f - 2 rt) (f — 2 /') f.v - 3r) + 2 (r(f — 2/0 (v - 2 ^’) [ Conv. 17 . 

The. whole expression , ' 

=■(.?— 21 ?) {s-zb) - Zc)-^Zil{S - 2h) is - 2c)’\-s{s - 2C) 
t 4 ~ 2(7)4-J(<'- 2(7) Tf — 2/>) 

H'lt 2i7(f — 2 A) (f- 27 ) = 2t7{.V‘- 2f(/i+c)+4^>r|.1 [ 13 

and y( 2') is - 2<r) + ^(r - za) (s-zb) which by Art 17. 

« s(s - 2 < 7 ){r - 2 f + j -> 2/4 *= s{s -v za) ( 2 S - 2 b - 2 c) 

S* j(f - 2t7l X 3(7= 2(7(j^-- 2i7S).2. 

^ i 

Adding 1 and 2 

4 

2<?{f3- 2S(b + c) + ^bc-\-S^ - 2(js\ 

=ai2a{2S^ — 2 r((7 + ^ + r) + ^ubc} 

*• 277(22* — 2r® ■+• **= 877/>r f t7d* ^f =“r by Hyp. 

The given expression = (r - 277# (s — 2 ^) (j - 2c) + Sabc, 
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2. In order that the given quantity may be %n exact 
square there must be no remainder left when the4)rocess of 
squiring has been gone through. 

+ it 1^+3 v + 3i(a*+3.i + i 

6 I ® + 1 I 1*2 

2 V‘4-3' 

2 i ’ + 6.\ + 1 

“ 3 ^ + 30 

Tiiu-^ after porfoiming the operation of squaring we see 
that theie is a remainder left, vh,, ~ 3.V+ 30. 

A -3A + 3o==o or.\i=io 

3. Numr.= ill + /q* 4- 4® — 3.//'Ui! +• /^) ~ 

= (<j +■ /> + 4) {((? + /q' ““ (r/ +• h)c "t* ( 

• ■“ + /' + f 1 [All. i7»and j8 A. 

= b* + ^' + cl {f 7 * 4- 2 (Ift + — «I« — It' +♦'■*— 34;/'} 

“ (rt + /> + r) (f 7 * + 4 " ("“■ (// — ) 

Note. I. This result should be raiefiilly remembered as the 
factorisation of “sum of thtce cubes thrice the product” 

formula—. 

Note 2 By champing the letters a, c into i—ti), ( —b) and 
( —c) seveially or jointly, the factors would undergo material 
change For instance. a® 4 *(“-^)’‘+’C**-“ 3 ^d—^).c'whu'h — fl*-ft*4-c* 
4 -iJ*4-c‘‘^4*^^““<*c4-^‘'l and. rt®4"(“ ^)*4"(—c)* 
—3a(-6)(—»:) (which=a®-—r’-3a6c) =:ta — 6—c)(fl®4-ft*4“C-4-ai 
+7IC - be) ; and so on. • 

Denmr. =/ 7 ^— 217/74-/'* 4 "^* " 2'j# 4 -t'® 4 *c®-- 2m' 4 -<7* 


2 X^+$X ^ 

2 \ - 4- 6 v 4 i 


■=« 2{(2® 4- 4* — itb — m — bc'\. 

* a+b+e 
Ans. sss • 


2 



EXERCISES WITH SOLUTIONS. 


4. (a} Apply article 22. C. 

(^-4a)3 + (^ 4. ^ . V 2a-d-i- .v + airzl> 

.v+a + gfi 

Bui (.t, - «)* + (.V f- = {.r - (/ + .1 + /*} X 

K^* - a)2 - ( V - rt) (a- + 0 + (a* + m [ 18 . A. 

• {(A- -»rit .* - {.r - rt) (.V + ^») 4- Qv + l<y } 

» 2>v — a + /^ 

^^•jr(f + 26 

Now, 3 X+d-a being a conimon factor of both sides of the 
equation may be rejected, and therefore ss-o. 

[ For, mark that if ax^b.\., .v(a - 6 ) « o. But the product 
of two quantities cannot be equal to o, unless one or both of 
the factors =»o. But being the difference of known 

different quantities is not**o, /. .v must be=ao ]. 

.. 22: — a + — o 


2.va=ru-/^ ; or 2*— — 

z 

[d) ‘Similar to Exercise XI-example 5 (li). , 

Multiply the three equations 

X 12 X 18=6 X 6X6 X 6. ' 

.^2=*6 . 1 

Dividing the fust equation by 1 , .i« i. 

Similarh% i' = 2 [Dividing the 2nd equation l>> 1 

and 2 =s 5 [Dividing^ the 3rd equation by 2 

5. + aHjf as a\\'“ 4* ^ [* * • C. 

.• [By transposition 21.A.AB. 

{hx 4- ay) ibx - qy) — a 6 {kv - ay) « O [l 6. C. and 1 f. 

{bx ~ ay) {hx + - ab} « o. 

Either 01 + «=»o» 

[ Read the explanation of the solution No. 4 of this Exercise.] 

bx^ay ; or bx^ayssab. [ax. B. 
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6. Since the greyhound takes 2 leaps, when thi hare does 
3 leaps, let us suppose 3.v»No. of leaps taken the hare 
before she is caught. 

2.v=*No. of leaps taken*by the greyhound. 

Again, when each of the hare’s leaps covers a certain 
portion of ground, each of the greyhound's leaps covers twice 
that portion. ^ 

2.r leaps of the grey hound 

•=4.1- leaps of the har 5 . 

, * • 

• 8o + 3.x'=s4A .1 = 80 

3.V =240 (number of leaps required). 


7. Let ac and jS be the roots of the equation + r— o 

[Art. 25. 


<+/8=»-; and oOS» 


a' a 

The roots of the required equation are + w and fl + ffi. 

[By hypothesis. 

* 

.*. The required equation is by Art. 26 
+ +#»}+(*<. hw) (/34-ff0*o 
or - .v{«t + ^8 + 2m}+{<fi+m(^ + / 3 ) + « o 

or 





\2m — > 

+ •{- m + m^ } 

=3 0 

1 a 3 

la a J 



or --=*o 


a , (2 


or ax’^-x^zam-b)-¥C‘-‘bni-¥am'^*^o • 
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EXERClSRb WITH SOLUTIONS. 


Exercise XV. 

u 

1. Prove that 

+ + off 

+ -aY\ 

2 . {'i) Divide **4 -1 + ^ by 5 - i + —. 

z"^ z 


{b) -v** —j’"® by .V ^ +J 


1 

■>5 


1 1 


Simplify («) 4t3v; ^ 

.1®+ 3 A-V* + 9 ^-* 
3.1 ^V»» 1 . I 






(^) 


.r 


A’ 


.V“+I A" “I A”+I 


4. Solve (a) = 1 .. 

s/u — ^t 1 — A' ^ 

[ 3 *^ + 4)'=2 AT 

(^) i Ajf+SZ^^’Z 

62 + 5 a=4 A2 

• 

5. The sum of two numbers is 4225, and their greatest 
common measure is 825; show that there are two pairs of 
numbers satisfying these conditions, and £nd them. 

6. A mixture of a certain. quantitj’ of brandy with ao 
gallons of water is worth 25 shillings per gallon. If the brandy 
be worth 30 shillings per gallon, how much brandy is there in 
the mixture ? 

7. Find graphically the value of 
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1. 


Let a-b-‘ 
h-f 



t - a=z 


Adding these together 
A' 4 - y + = o 




• ^ S!»+2 U'-4-3A3 +2|'3 =0 [ 10. t-. & 21. L. 

A ’3 + y* -f = - 2 XV -2VZ- 2ys 1 2 I A. 

Squaring both side*^. by lO C 
^4 4-^4 + + 2 .\lv'^ + 2y-C® + 2 y^ 2 ^ 

—; 4.\2ya ^ 4 i'"S‘^ 4- 8a^s + + 8ai z 

~ 4 ,v 8 ^,a+ 4 ;* 2 ; 5 'J 4 .^,. 2 s='+ 8 vrsC\ +y + z) L ^ 7 - 

.*. a‘’+ f* +-‘'“ 2JP“t'* + 2.\^5- + 2J’^2^ 

t + r + s=o; and B.^ys X o = o 

Adding a‘+,i^ + c* to both sides 

2(ic4+y^+s‘)« \^+l'‘*’ + £:^+2J£:‘i>'2+ 2JC-s“ + 2J.'-S® 

=(A*+y + .-^)* ’ [loT.Conv. 

or {(j — /> - r)“ + (t' - 

• ssz{ a — b)* + (/> — * p + 

[ liy substkutmg the values of a,j' & »• 



1 ^ 

Ans=«+ ~ HP I 
z 
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{ 6 ) [V-3«(~I)X3. [l6. C. 

But (.v+j'"*) (v - v“^) 


• ' . 


=‘(^+j’ ~ +J’ ~ ■ ^ ^ 

.•. Ans.= L+ r~’ 

* A 1 ‘ 

3. (tf^ Suppose ,v =tf. and 
Then the given expression, i)y substitution, 




<z (7“* + tzh 4* 


V s = , ’ = (.1 ^)S and 9/ = (jyV- 


— + b^) + (tf - /*) - ab 4- 3 ^) 

(<i - b) 4- + b'^) 

But (rt4-<^) {a‘■¥ ab-k-1") 

- <7* 4- + 2 ah{a + ^) and 

(<7 - 3) («i* - ah + b^) = — 2 ah{ti - (5) 

[*.* rt® 4* tfd t* — <1(5 4* 4- 2(2^ 

and < 7 ® — — n® 4- 4- — 2 ab~\ 


Nuraumerator of the above fraction 

4 

= 2 <i® 4- 2abi^a 4* ^) - 2 ad{a — ^)« za^ 4- 4ad®. 
Denon^inatur «*«*'- /■*. ‘ 


■ • 


Ans. 


«fl^4- 4^®d! 


, which by substitution 


1 


{x^ -<3y^y 


2.V4- 



.V - 2^ 
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(/^ See Exercise XII, e-vami>l(r 3 (a). * 

^ - I .i»'' *-1 * • 

Fraction = --—.1. 

-1 .1:“ +1 * ■ 

But - I = (.v« +1) (.v'‘ - () [16. C. 

1 OP Ans. = A-'‘+i-(^»-i) = 2. [An. 3. 

I ^ 

• , s/a i + u ^ „ 

L (rt) = :—7. [Art. 22. E.* 

Squaiing, ^^ [21. E, 10. A & B. 

^ ® i~2fr + ^ 7 - • 

, a-^ I - 2 rt + 

Invenmg, — =r+V« + a> 

A 4a Dividing the numerator by the 

^ ~ a ” * " (I +~a)2 Denominator. 

4a® 

■'■ -‘“{Tm?... 

3 4 * 

{l>) ^+-',= 2. 1 [Dividing the first equation by aj'. 

V 

4 3 

“ 4. -=*3. 2 [Dividing the 2nd by ys. 

2 j' 

6 c; 

-• +“5=4. 3 [Dividing the 3rd by as. 

4 , 1 [ i? 

4 4 

Subtracting 1 from 2 ,, ;- V“ 

j| M wV 

^ “. 4 [Multiplying both sides by | 

e A’ 2 * 

Adding 3 and 4 4+|=« — 2. 

V 

Substituting this value in 8 an 44 , -V “4 and^«3. 
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5. 845 being the (j. C. M. is a common factor of two 
required piMibers. 

Let 845.r and 84^ v = lhe imnibers required.1 

c 

»*■ 845^1?+ 845i'=4225 

A- +r = 5 [ Dividing by 845. 

If .v*e I andj' = 4, the required numbers are 845 a;nd 3380; 
And if a ■» 2 and i"= 3, the required numbers are 1690 and 
2535. , ‘ [ From 1 . 

6' Let A No. of gallons of brandy fn-the mixture, 
cost of brandy=3o.v shillings. « 

The mixtme contains {20 +x) gallons. 

25(20301 [By the question, 

5.v=25 X 20 ; 100. 

7. Refer to ait 29. 

With .construction suggested therein wc get from the 
figure-y3^1-73. 
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Exercise XVL 


I, Simplify, {<t) 



r 



2. Prove that + 

(» —(/) ( l —f)4(.l —dE)**(f/ —/^) (/>—f ) (</•—*)• 


3 ‘ 


Reduce (<7) 


. v(.v 4 ’ 1) (A + 2) 

___ 


\(A -h 1 » (2A + l) 
6 


(^) 


(77 +• 2 )- (W+ 1 )" — (« —I)“' (#7 — 2)" 
(«+ I )* + ?/’+ {77 - 


■ 4. Resolve (f7-I A + *) +rtc + /yf) — r7/v into l|^iee factois. 


5 - 


Solve ( 7 ) 


i^4jV4* t __ 62 {i -4^) 
1 - —.v+ 1 ' 63(1 —. 1 ) 


i i II II, 

6. A banker has two kinds of money silver and gold ; 

and a pieces of silver*and li {.ieces of gold make up the same 
Sum s. A person comes, audi wishes to be paid the sum f 
with c pieces of money. H*ow many of each must the banker 
give him ? • 

7. Solve graphically v+2v = i2 and —31=^2. 




EXERCISES WITH SOLUTIONS. 

i 

I. (a) •.* By Art 5, 

From this formula, the given expression 


= 


m*-I ^ 

HI BI+T 




(*) The first term, by Art, 5, 
£±1L JL- 


and term** 



« 


II 




a 




*!! 

a 


Ans, =2tf. 

2 , The first term=(( 7 —/O {.r® —(cr+^).v+rt^f 
=(a —fi ).v® — (fi^ — 4 - < 7 ^(a — 

and t(»*msa(^-i-) fiS — 

=' ^ f ® ).v + h( 3 — 

3 rd term — fl) Lt®—( r+ j).v +acj 

=s(f — — (C‘ — <j®).v + ti^(c — «), 

Adding, {(a—3) i*®+(^—+(f—fl).sr®) 

- {(rt® - /y 2).v 4- (^® - <r«).r8+(c® - a^)x} 

4* (^ — ^) d-“* 0+‘®) 

4 

e*3A‘*.<? ^ a'#<? 4- a3(a—3) 4- —r) 4*rtf(r—a) 

'itasd3(a — — <?®r 4- ^®f 4* ar ® — ® 

3) (<r4*^)4'f*(a—/») |^' 

tw(<!r-^3) (a^*—f(tf 4’^)4"r*| 

ap(a— 


a 


[13. 


a®c 4 -^V 


[ *3- D. 
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3, {a) being a common factor of the two terms 

3 

can be taken outside a bracket, thus :— 


3*1 J 


v(- v+ 0 _3 ^ 


3. (^) Numerator = {fM +2) («+Up■“{(« —0 (w — 2)p 
=(«2 + 3« + 2P~(«-’-3;i + 2)3 [Art. 15. A A D. 

==( 2«3 + 4) X 6v. . C, 

Denominator=sa(«4-— 

Hut {»+1)* + (« — !)• 

55ss3» f(« + i)* — r«+0 (« + !) + («•“ i)®? * [18 A. 

9St2n {2«3 4.2~.(«2— l)]6ss3«r«34-3), 
y. Denmras 2 «(« 3 -f. 3 ) 4 .«Sss; 3 «» 4 - 6 « 

= 3«(«3 + 2). 


• • 


Ans.« 


2f«^ 4 - 2) X 6» 

3«(«3 4 .2) 


= 4 . 


4 . (r;+ r&+ <*) + .^+ r) 

=« ^(tl -hr) (<2 + ^ + r) -h (rt “h ^ + r - ^) 
=» ^(< 2 +r)*(fz + ^ 4-<) "h 
~ (« + r) {b(a + h -h*) + <*r} 


{<1+r) + ^) + r(<i + ^)f 
* (tf+ r) (^ + r ) (j: + ^) 


[ Art. 17, 

* 

[ Art. 17 , 
[Art. 1 : 7 . 



96 
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5. Multiplying the equation by- 

I +A 

i+.t+a'S* i—. v ^62 , 

i-a 4 -a^' i+.v 63 ’ I+A.® 63 

63 - 63.1* = 62+62 i’*. 

or i25.\3= I. 


[ 18. B and A, 
[ i9 A and H, 


Extracting cube root, 5.v^i ;* \=!—. 


(ii) Adding thS three equations, 
2 ^~~+ --^ +'~^ == <7 +/* + <. 

A r - 2 


Subtracting the 2nd equation from 1 
r _( 7 +/^ 4 *< . __ 2 

ij ~ « * . A --— 

\ 2 2 /'+*—U 


Similarlv y= —- - and z — —- - . 


6. Value of one piece of silver = - ; and that 


[*o»A 


of gold 


J.et .vrfno. of silver pieces required 
„ gold 

By the question 
s . r-.v 

X. — + 

a h 
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Rejecting j which is a common factor. 


JC . c-x 
— + -7- =T. 
a b 


or hx + ra ~ ax ^ah \ {ha) \== ah - 

• • •' “ m • 

b — a 


at, 


* \ 


4 - V—- 


b(c - a) 


^ — (7 

7. For the first etjuation * 

• If X = cl, >' =» 6 * 

Ifj'=sO, A'=13 

Plotting these points and joining them, we get the graph 
of x+ 2y= 12. 

For the second’equation 
If x= - 4, y= - 2 
If r = o, x=2 

Plotting these and joining, we get the graph of ^ 

.V-3>'-=2. 

From the figure, the solution is a* —8 i co-ordinates of the 

point of intersection 


.v = b » 
y=s2 } 


j 



7 
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EXERCISES WITH SOLUTIONS. 


Exercise XVII. 


I, Shew that 

(a - (i' + //)2 + ' * 4 “- 44 ) 


IS an rxact square 

2 . (/O If 5=10/ + /' + 4') .'ihew thai ^ 

(S-,!) (s-/') ■';(.;2 + ^24'i =)-<//■'<. 

» 2 

(f/) Show that rt(/> 4-.') -f ^ 

+• ^(4 +ii) + /'2)4-<f{4? + ^) + - 4^) 

= 2iihc{t.i 4 * ^ +• 4 ) 

, s,.p„., f“.±i (■-;-)-** (;-!.)} 

- iV 


4 Solve (/) 


--3 

/,/ 4 -aV^ 

(v-rj 


fiV) 4 ?(.i 4 -J') + - r)=- 3/7 

a( 4 ? ——26 

5. Find the time after h o’clock at which the houi and 
minute hands of a watch are distant d of the minute divisions 
from each other. 

6. A can do a piece of work in 9 days, B in twice that 
time, and C can only do as much as A in a day ; how long 
would A, R and C working together, require to do the same 
piece of work ? 
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The given expression — (t+rf)- 

4 - ^ + zed + d^') — zed x \cih — -P //'*) 

=(rt — (< '^-dy + “■ Aid(it^ + h“ + 2 al') 

^{a — by (t+<^)'+ — 4^‘A<? + '^0'* 

=={(« — ^)^+ 4 rt’''} (i + f/)®+ 

■ 0* - b)‘-\-j^ab 

={«4- by -^d)^ - 4*'(/} I = tZ' — zabb'^ + j^iib 

L=tZ2 4- 2<Z^ + /i“=-- ((7 + ^)2 

=(<z + /0® (* +/)* \\iiicE i", nianifestH' a peifect square. 


(a) Apply the tTmiula of Art. 14 
. . — (i7 + <^' + 0'^" +t7£'4‘/^rJj — . 

= | 3 _ ^ 4 -( 2 , 7 ^ 4 -2i/i’ + 2/-f) ’ ~,ih 


s- = S K 


ik 




= s^— - {{a + b-{-,y‘^ — (2ab + 2i2* + 2bi\- ,tb' 

z 

=s j®— -1 (17-4-/^“ +<fio C. 

) {ub + lie )/^^ + {lib + ue)t ® — ytib + tii) ii‘ + {^be 4- tib)<, 2 
+ {bt + tib )<z^ — ibi + nb)b^ + {tre + In )(i~ + ((Zi -♦- bi )3“ 

• - («z*+<^zt’)d‘®. 

= iy{ue + bi b* ■¥ lib - lib — <u ) 

+ iy{ab + iZt —<{'*- lib + £Z» + /*) 

+ e\ab + tZf + /'s + ab — ae — hi ) 

*= <2^ X zbe + X 2rtt +«" X zeih 
^zabi (<j! + /z + i) 


[Art 17. 
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(i JlhY 

\<j! r/ \ a€ / f — a 

.*. The given expression 

+ + f) (6 - f) j 


[Art 8. 




I 






_ — a*) 

(i) Apply Art 20. E. 

/a + x\ 

Vz/J ^K. .-. (-2±^y. 

fi ' \a-x J 

. a + .v 

Squaring - « 25^* 


a) (<■-«) 

[16. C. 


5 ^ 


Again by 20 1 *., 

or ‘l-sss? 5 ?*r'.* 
a 25^®+! 

._a(2e^»-i) 

* 2532+1 


2^32+ 1 
2532-1 


[ 22. A. 
[ 19. C. 


(/*) The first equation may be arranged thus '— 

A'(a+3)+J/(a- //)aa:2a...A.1 

Multiply this by (a+ 3 ) and the 2nd equation by (a— 3 ). 

A(a + 3)9+>(a2~32T«2«(«+^).2 

x(a — 3)2 — v(a 2 — 3 ®)» — 23 (a — 3 ).8 

Adding 2 and 8* 2 A’(a* + 3®)ass2(a®4’3*) 

Substituting this value of a in 1 , 
a +3 + y(a— 3 )-« 2 a or ^(a— 3 )«a— 3 
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5. This is similar to Example 5, Exercise XIIL 

Let A'saino. of minutes past h o’clock when there is a 
division of d minutes between the%ands. 

Just at h o’clock the two hands were sepaiate by 5A 

minutes. • 

# 

But while the minute hand passes o\er x minutes, the hour 

hand travels - minutes. 

12 

Now mark that the whole space travelled by the minute 
bfftidss:5A+space travelled by the hour hand =bif ( +or— 
according as the minute hand goes before or after the hour 
hand). 

.v = 5A+—df,/. il£ = qA±rf. 

12 12 * 


• 

■ Note^This is a general question relating to the hands ol^a clock. Ail 
particular probiems are dealt with by substituting suitable values for 
h and d. For instance, when the hands are togethert ; when the 
hand* are opposite =530, when at right angles <^=ait 5 *and h the hour 
mark from which the reckoning has to be made. 

6 . Let no. of days required. 

In one day Axan do J of the work 


I& ... ... * ■ 4 

I 

t• • 4 


C ^ 

•• a 




JL+*-£.4.-iLss I; hence, ^-=4. 
Q 18 12 
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Exercise XVIII. 


!• If +■ if 2 + (^3 +■ 




Prove that (s - + (j - tro)® +. • • • + (J “ 

.■ 


2. Simplify 

- (3 - c) s ,J1 zS±zJ!)L‘ 

{a + <■ r — /y2 (rt + /;)- — 1 '“ (/' + ^ )5* — <z^ 


3. Prove that 


(rt + ^f ^+ (r + f/)® - (<^+tJ')''* 
r.7+ 1^)2 - (/i + r) - + (r + </)2 - (t/ + aV 


- 3 (a + ^+f + 


Solve {i) 4. V ^ + 5a.v + 1 /’. 



+H£±i'=io«. 

af ^ 


3>/-v~ r 3 '/a - r _ 4 

J' AT " 

5. If ay •¥ ifx=^ </, - ax^ h show that .v^ + j/2ssi. 

6. A pound of tea and three pounds of sugar cost 6 
shillings ; but if sugar were to rise; 50 per cent, and tea ten 
per cent, they would cost 7 shillings. Find tbs price of tea 
and sugar. 

7. Solve ;ip*-* 380. 
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T03 


I. (J ~ = —1 

(S — t= S“ - 2a..S + (7?, j * r TJ 

j 

(j - <7„ )“ = _ 2a 4 - J 

Adding the««p, we get + to n terms 

♦ 2.9 (iZi + iJr-»+ .to 7/ teims 'I 

* • \ 

+ ^^ *. to n terms. 

= ns- - 2.9." s + <7, ^ -J- a2^ H- .4- ^,7 [Hyp. 

a J ' I f 7 .>"" ^ ........... . 4* ^ 7 u 

— {h -» _ (a + fi — r) (a — i + c) _ a + — i 

(Vz 4-(</4-<■ 4-(rt 4-f — ^) <7 t-^ + f 

^3 — (f — <7V __ - rz) (/> — c + a) _ ^ 4- f — a 

(a 4- /"p — < “ (fl 4- f'I (i7 4- // — f) f7 4- 4-1 

(f® - (tz —/»)*_ + —(f--f7 4- FA _ c + a — ^ 

{Ft 4" <4^ — «7^ 4" 4 4" tz) (/^ 4“ tf') /' 4* * 4* a 

« 

Adding these we gel the answer, which 

^a + F) — f + Ft + r~^a + r + a-lf^ a -^Fj + i- _ ^ 

• <7 4- ^ 4- 1 ’ tz 4- ^ 4- <• 

3. (rt4-^) 4 (4'4'f/)=-<^4-<r)4-(</4-/z). .1 [By identity 

Cubing both sides of 1 by ii A, 

(a-¥Fj)^ + i' 4 (^)*4- 3(<r4-(^) (<*4-«/) (cz4“^' + r4-</) 

= (<*^4’<')* + (7/4"«)^ + 3^+r) (7/4-rt) (a~{-d+f + d) 
Transposing by Art. 21, 

(7z 4-^0^ (/'4"r)*4“(<‘4-«/)* —{z/+«)® 

= 3(^ 4- <') {d 4- (Z^ (rt 4" /z + f 4- d) 

— 3 (< 3 ' + ^) (^+<^) (a+d+(’\^d) 
s=* ^{a 4* ^ *4" *4" {(^ "h 4') (</4‘ fl) ““ (<z 4‘ (<■ 4* d)\»* . 2 
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Again, squaring 1, 

(a +{f + 2 {a +If) (r+t/) 

(^5 + f)^ + (^4* rf)® +■ 2(//4-f) (d+ ii) 
Transposing {a + — (^ + <’)"+(<• + -(d-¥ ay 

+ — (fl + /0 u +^)1. 3 

Dividing 2 by 3 

(<7 + ^)* — (/j f -f* (*’ 4 - d}^ —•(</+ ay 
(a + //)!*—4“< )^+- (f-t* «/)^—(r/+ rt)® 

s= '^(<1 + /j + i + d), 

4« (l) (*v + a)"‘=(.k'•* + 5C/.V + 

Raising to the mM power, 

.V+rt=s(.V® + 5<7A 

Squaring, -H zajv + i7*s= a* + s^ia 4* 

<2» — 

or <Z^ —^ = 3i7A A=- 

’ 3« 

(«) is/ equation » 5 +j’ ^ ~ 

2 nd eciuation~ S\^x—y j-i —-i-j=l. 

\y >' / 


1 

i «? (.v+t')‘(''+J')==3a-vr 
^ 3 (-'* —J')*- s‘D'* 


[Art 5. 


.(.V+y)^«^^Arr.tl r 


or (. V—r) ® *= tV VJ’ .. 2 J 

/. I^Dividing 1 by 2 


[Art. 4* 


X^jf 


■.rr 


4- 
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By Art E. — y- . 

.V 3 ‘ 5 

Substituting tliis value of y in 2 

V 4 / »■! 5 25 

* 

Dividing both sides byi 


' -{tJ 


= I or 2 \ ~ s; or .1 - = 3 1 . 


5 

5 . Squaring both equations, 

+ 2 {i^,xy = a^ . 1 [ 10 . A. 

+ 5'^v^ — *= . 2 [ 10 B. 

Adding 1 and 2. + </'■' v^-=ii" 4- /j- 

^,S(,, 24 ./;?) + .v2(^2+rt9)«rt2+/,5? ■ [Ait. 17 . 

+ (.v 5?4 r')~a® + /- C Art. 17 . 

[ Dividing both sides by + 

6 . Let f=»pnce of I ib. 6 f tea in shillings^ 


y^* .sugar . . 


. SV 

• m ' 

2 


on price rising 


‘ and 
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io6 


By the question. 


11 : 1 . + 9 -y , 

lO 2 



Ti * + 331'•=66 

IIX + 45r= 70 


• k 


131 ' = ^ or .1 = 5 (shillings) 

vi-2 v’*+\-- i-.xss38o ^ *’ 

0-380 = 0. 

1± n/i + I520 


Alt. 23. A 


^=^39 ^40 
2 2 



= 20 01 - 11^. 


Now .V*-.V = 20 
.r* - .v -20 = 0 

(a - 0 < ^ + 4 ) = o 


/. As=5 or ^ 4 [ 23. B 


1*2 - .V=: - I y 

I® - .r+ iy=so 

i — -~7^ 

2 

_ idb >/ - 75 [ 23 . A. 

2 ■ 
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Exercise XIX 


I. If 2js= / + prove that 

_ l_ _j.-» i_. + . J_ _ ^ __ 

* r - « ,r - /; 1 - r s .r( V - ^j _ /,) 


2. Reduce (rr- f (//2 + f- ~ 

(lit » /i: 


1- "+1 


3. (<?) Find the value of 


Y+ 2(J_^ i + 2h * 
X- 2(1 \ ~-2h 


when .1 = 


4 <//> 

ti-bh 


{h) DiVuie (<7® -■ !>•. + 8/^*. ® by + /»<'- 

* 

* 

4, Solve ( 7 ) -n/.V + s/{'? "" V^^7 .V+.i2}=-n/77. 



5. Ifti + ^ + <’ = o, prove that 

6. A ship sails with a supply of biscuit for 60 days at a 
daily allowance of i ft. a head ; after being at sea 20 days 
she encounters a storm, iir which five men are washed over¬ 
board and damage sustained, that will cause a delay of 24 
days, and it is found that each man's allow'ance must be re> 
duced to ^th of a lb. Find the original number of the crew. 
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I ^ — b + (J - If) _ zs^a’-’d 

J — a f — (f — (z) — //) (. 1 * — a) (j — //) 


and, 


{s - a) (f “ 

I 1 

J-i J Afx —t) 


[*/ 3 X«(| + d+ C. 


Adding we get, c /.fii— f ^ fc .. ^’^ .. 7£ L\ 

of which the Numeratoi + -(«/ + /> 

■» 2— (a + />+i')J +lih sss2S“ — 2ft .V + aiJ =s a/'. 


,*. the given expression = 


j(j —a) (j-^) (j-t) 


2 • - —-j— — ^ r ■■ 1 —f -- ” T ~ • - "• “T'— • 

ao If nc b « iU a « 

[ Now see Exercise XVII, Example 2 (b) solution. ] 

••' + 1) + (7 f) " ‘ * & ■" j) 

.nd term=^. (1 +'-)+.» (j- + 5-) 

3 rd term = «« ^-i + ‘ j+r* - i> 0 +-~ \ 

Adding these we get a^( I. 4 .-L -L—i- 4 -l-+- ^ 

\ a' A // * a € f 

4-i^i-4-,i 4--L+_L—-I —.i.\ 

\a b h ( a if 

4. * 4,L4^1 + JL--.JL-L\ 

V ^ ■ a < ah/ 

sta^ -4-4**'" ^ «ssa2(a+/^‘4‘<!'^. 

a At** 
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3* («) 


{x-^za) (Jt' —(A:+2/y) <.v-2(l) 
(.r—2^7) {x — zh) 


* 


A'* — (2 + 2 ^ )x + 


2A‘*+j^a~-z/* -f- 2^ — za\ — ^ah 
A** — {za + 2(%) 1 4- Aiif> 

2a' 2 —i'Kor, b}' Hyp. A(fl+^)s= 4 a^ 
a 3—brf^4-4,/i5 ■ or (2rt4-2/OA 


2Ca3 — Aah) 

* 

{h) Dividend = (//" — /v)® 4 * {zbc)^ 

■={a“-~bc+27)c)\{ti^-~l€)^^2hc{a- — ht)’^{2bi\'^] 17 . A. 

« 

=* (^j 2 4 . « 2aHc + 2 « 2a'^bc + zh'^c'^ + 

«- ^<:^bc-¥ 7/>V} 

.*, (Quotients® « 7 ^ — 4.7*/^ 

4. (r) ry{«~ ^f/A’ + A:“}=asy'i7-^A [Transposing by 21.A. 

Squaring, a~- ^ rt.v 4- a * ■= #/ 4- a' — 2 s/ t/A. 
or, - s/ftx 4- A* =* A -Zs/ ax. 

Squaring, trA:4 -a‘- *= a:3 4'4<?a' — ♦ I'-v/rf i 
or 4 aV^*^“ 3 ^'^' • 4 n/o ' 


4^A's=3v'^ 7. l 6 A'=s^ff, .*. A = 


*6- . 



I I 



1 


I 

.V 



2 

2 


1 




2 


I 


c 


3 
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EXERCISES WITH SOLUIIONS. 



6. Let V—original numbei of the crew 
*.* daily allowance per hcad= ilb. 

6o A' lbs = Supply of biscuit. 

In 20 days 2o.r lbs are consumed and 5 men being washed 
overboard the no. of crew is reduced to \ -• 5. 

In consequence of the ilamage made by the storm and ol 
a delay of 24 days, 40 x lbs. of biscuit must be made to 
supply .v —5 men for 40+24 pr 64 days, by reducing each 
man’s allowance to fibs. 

4* ^ 

•’ (a - s) f X 64 “ 40.1 "—.--x8=-1. 

/ 

.v=40. . 
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> 


Exercise XX. 


I. Show ihat anj pobiiive 'fraction logethei with its 
reciprocal is greatei than 2. 

»«» 

2 , Resolve into oleinentaTi taclors 

(I - (i —/'2) (I " ’) —( + f/. + 

j 

3. Simplif) ' , 

I 

^ - i ^ - +-- - 

{il — {<! — ») (.A +(?) (/' — < 7 ) {/j — i) ( \ 


[I'-a) -fi) ( i+r) 


(^) 


(l/‘ {a - - 1 •) + A I — /'“) 


I J, 

4. Solve it) {<7 + -\)“ -t- {a~ i)-- 2^/\. 

(//) .1 y -b c) - />‘\ \ + s) =*■- r-f in) 


5. ^ A person buys tea at 6 s a Jb and also some at 4.^. a lb 
in what proportion must he mix them so that by selling his 
tea at 5s. 3d a lb. he may gain 20 per cent on each pound sold. 

6. How many bundles of hay at Rs. 5 pei thousand must 
a ghaswala mix with 5606 bundles at Rs. 6 per thousand in 

, order that he may gain 30 per cent b3L selling the whole at 

11 as, per hundred 

« 

7. Solve + I ~32’2'. 



EXERCISES WITH SOLUTIONS. 


1. Def. Reciprocal of a quantity is the quotient which 
arises from dividing unity by that quantity ; for example, x and 
J are reciprocals : 2 and i are reciprocals. 

Let anv fraction, its re<'iprocal 

V ' 

Now, ?+•?!..!. >2 if 

y .V xy 

or if v-4*_V“>2‘Vy ; but |_Kx. XII - i. 

+ =^>2 [Dividing both side^ by 

J' ■'* 

2. (1(j -P) (1 + 

(|3^a 4. ^2t-') K I - [Ar1. 14. 

= 1 — </« — ^3 ^3 4. ff 2 jl ,'2 q, 4. 2 ,|3/,2^2. \ 

i +</^ “ ‘ (1 *4" I i <7—<?'( 1 “f*™- ) and <7 4'^'c 

»• 0 

as«('i4 --~) (t+al>){b + ac){(i+l>c) 

« f(i + — ) X 5 (1 4- X <?( I + 

< o a 

c7^ X |7< X C7 t aC'A he \ ^ ^ <7^ X (7* X bc\ 

\ be ac ah ) ah ) 

rstabc /i 4 ” “^+~~+--~ +< 7 ®+^® + ^ 

\ i b a ' ) 

seadcfi 4 "<*® 4 ‘/*® 4 *^*) 4 '< 2 *^®«® 4 -a®^ 4 “i^**®...*.,2l 

4 

Subfitracting 2 from 1 we get 

I •■u^ — ^ 3 —tf®—dt^r(£ 7 ® 4 '^* 4 *<*) — 2 fi® 3 V* 

w*! — d?*—^ -I- — %abe’^ahc — 4-^*4" f*) — 20 :*^^. 

•s (i 
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3. (t/) See Exercise VII, Example 3 (/>). 

* ^ >_ 

(<7 —(/2 —/)(/> —*)(.\+/») (</—fX/>-r)(r+f) 

= ( + 6 ){x -\-c) — {a — c )(>v + <0 (.v + r) + (j — 

Of which the numerator by 13, A. 

= (^—t){'^ + (/'+t:) i —(<7 —<-’){a:" + (fr 4 *^^ v +ir<l 

+ ){.i“+(rt + /Oat :h t//>{ 

» =(/;—-t )a2 + (A“ —+ —— —— 

— at:{a —«) 4- (<7 — )•**+b^'" — ^ — /*) 

=s <• + »*--/4 + .if{3"“-> “-“< 7 “++ -lf“) 

+fu{^^^) — ac{a — f)^■l1^f{a — /l) [Exeicise XVI, Example 2. 

— fffc ^ ® ) 

=:£-^la~/f) -fbr*-* —i“) + - /y) 

» 

• =(t 7 —+ '[Art. 17. 

=(tr-/>)(<?— [Art 13. D, 


* , , , . . ■ , ■ ■ —— 

(.v 4 'a)(jr+^)(.\ + «.') 

(//) Nuinr. + + +j/m 2 which by An. 18 . 

— aje(// r + <{}') + v + <{ r) 

=s:(3ji:+«)')(<7.v+/'r ^ * 

Dent,+ <*^0' -— ‘^' 4 ** 

ss!aA‘(/Ki + try) — “ ^'7') (^A'+ <r|') 


Ans. = 


+^v 

•• 

tz.v - 


EXERCISES WITH SOLUTIONS. 

(0 (■,+^)-(-.v)-*.v.1 

</a+]f+ •/<i-.v=2 "Jx . 8 [Hyp. 

.» pividinElby2. 


2 V 3*'^-'* 

Squaring, 4 (<* + .v)** 9*' 
or 4 a ** 5'*' 


* ' [Adding 2 & 8 


4a 

5 


(ii) f 


xz xy 
^ 4 . 2 -»- 

f Cl 


, . JL+~’='y , 

J '' 

Jding and subtracting as in Exercise XVI. Example 5 («>• 


XZ 2 ^ 

[ ;r* hi 

jfy 2 \ 

.p'*' ?■’' 

I 1 / 

'A-+ 4 - 

yZ 2^ 



Multiplying as in Exercise, XI Example 5 <«) 


jes**— ; 

if 
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5. Let X =a number of lbs of tea bought at 6s. 

. 4 ^. • 

and mixed with x S)S. 

He paid for (jc + y) fcs of tea, 6.v + 4y Shillings. 
/, By the question 
• X (6.V4-4r). 

X ^ 

• y 13 

Propoition—3:*i3. • 

w 

6. Let .V'e no. of "bundles required. * 

Their cost=—Rupees. 

TOGO 


Cost of 5600 bui\files (§. Rs. 6 per thousand 

'5600 X 6 168 T> 

sss 3 -, or - Rupees. 

1000 5 

The whole is sold for ^ s' Rupees 

lOO 


{a-4-5600) X I I _ 120 
1600 100 


\if>oo 5 J 


Whence .a, 8=2080. 


[By the question. 


7. 2** X 2** + 1 = 32 X 2’* 

256. (2’^)* + ! ==32(2') 

256. (2*)3- 32 (5*)+ 1 =0 
16** (2*)*-2. 16. (2*)+I“0 
Extracting the square wool 
16. 2^^ - l;=0 


[ 4. Conv. 
[ 5 Conv. 


[ 16. B and ai. E 



[8. Conv. 


• t 


-4. 
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( 

Exercise XXL 


1. If 2^ = 17 + ^+*, tshcjv that 2{s-a) — {s-c) 

■ha(s-d) (j—+ —«) + *(■»-t/) {s — If)tssji/n^ 

4 

2 . Resolve into elementary factoid 

,r® + 2(/.l — i)x iZ^ ~ 4 )<7 —. 


3 . Shew that 


If/* 


h. 


{H' -'ll) (i -/i) (a - /*) /.I — i) 


+ 


tu 


(.i-f) (.1 - a) 


=r=0 


When -i -- 1 (1 + I + 

.V 3 \ /* 4 / 


4. Solve (/) >/<;— w“.i — — </ + //) — (/« + 

* r .1 + j' + 5 =o , 

(ti) < (/I + /').i + (« + ch' + (/^ + c)s = o 
( +^£-2 = 1. 

5. A and B lay a wager of loj-; if A loses, he will* have 
25s. less than twice as much as B will then have ; but if B 
loses, he will have five-seventeenths of what A will then have. 
How much money does each of them have ? 

I 

6. Two cisterns of equal dimension are filled with water, 
and the taps in both are ope^ned at the same time. If the 

t • 

water in one will run out in five hours, find when one cistern 

4 

will have twice as much water in it as the other. 
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I. 2(s--a}(^s—d)(s—c)’\-a{s-lf){S‘-i) ^ 

*»(J ———2t2 + tf} 

= (j —^){A—4)(<5+0.1* + 4-4 “ r. 

=/> f 4 by Hyp 

aijd ^(s — t){s -a) + i-(s - — 

— Xs — a){/>x—tW +c's — l>f}=s(s — a)\s{/i + c)~- 2 /j^l 
=:s(S’~~a)( 7 j+i:) - zddv - a) ..2 
Adding 1 and 2, . * 

m 

* - (/' + f )j + In +s^ ~ izj} - 2 /ii{s — a) 

m 

=» { 2 f 3 — (cf + /' + — lr(2s - 2a) 

=i{b + e){2s^2S s}-\‘hi\I) — h'^i — a] 

= abc. 


2. Given expression = v® + 2rt.v -b tz" - 4)(.v-+- a) - bi 
= (\ + a)^ + b( v+rt:) - ^( V +fr) - bi^ 

=!(.V + a')\ i -btii +/''} — i{ I + </ 


=(.v -b tj: + +1/ — f). 


3: By Hyp. ^ ^ +}- + ') 

3\if b i J 

{f//»+/'r-4- (/s') V— 


ab -p </* •+■ /I* 

3,//y4 


Now, the given expiession 

_rt^(.v--r) + ^'t( i — t/ )-f - b) 

t\ - a){x--b)(A-%i) 

# 

Of which the numerator —rt/M+/'4i -h at*.v — 3<i//<. 


+ /) 4' +</<■) — ^ahe — ^abc — ^abr = o 
given expiession =-o. 

4. (i) Squaring, a — m^x +b~ «*.v - 2 >/ {a — m\v)(b - 

— («2 + //) - <»/*.! ■4'n^A: + 2fnn i)* 
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Cancelling, - 2 *= - 2 mnje 

ah — V - bm^x + •= mnx 

Squaring, ah - x{an^ -h hm^) + 

Of x=^ - 

an^-iThni^ ^ 

(«) Multiplying the first equation by (<5+f), 
(h+t:)x+(h+c)v-{‘(h’^r)z^o. 

But, (a+3;.V 4- (a + c)y + (d +1 )2 =» o * [znd Equation 

(a - f).v4'ta——o... .(A) [By subtraction. 

Again multiply the first equation Iqy he. 

hcx' + hc)> + hcz^o. ^ , 

But ahx+acj/ + hfzsss i [^rd equation 

{ah - hi ).v ■\-{ae - bc)y = \ Subtracting the former 

« from the latter. 

or ^(rt —<)v + c(rj-^)v=si.(B) 

again, i{a-e)x-k-^'{a — b^y^o . (C) 

[Multiplying (A) by (C). 

and, —f)-t(^—c)fss3i [Subtracting (C) from (B^ 


or .v(^ - f)(<3i—X 


and from (A) j' = — 


(t 7 — c)X ' 

a —h 


{ti-e) (b-‘f)' 


a -# 


m ^— p — ■ ■ 

c7—h (a—c){b—e) 
Substituting in 2 = -(x+j-) 
we have * 


{a — b){!f—ey * 
[xst equation 


a= b) + a- f » 

{a‘-f){h ■-c){a-b) 

{a-e) {h-c\a~-h) 


{a-e){ar’h) 
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5. Let .Vs Honey in shillings. 

j/ B'j money. • 

If A loses, he will have Jt —10, and B, j/ + 10. 

By the question, a- - io=2(v + io) - 35. 1 

But if B loses he will have — 10 and A, a+ 10. 

.•.*y —10 =* xVC^‘ +10).2 t 

From 1 , x-2y = 5 ; and fiom 2 

5A*- i7_j'= - ago. * 

• • 

* Hence, v« 35 and a*** 2j' + 5 = 75. 

6 Let A'no. of hours required. 

and y==volume of water each ciUern can contain. 

* Vt' 

In A hours the first cistern has discharged - 1=^1 and the 

5 

second cistern has discharged ^ 

4 

volumes of‘water remaining in them are 




y 


^ and y - respectively. 


Now, by the question,^ 


jy/ 

5 







when 






ISO 
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' Exercise XXU. 

1. Shew that .i"' — na + (» - Is divisible by (.v - a)®. 

2. Find the G. <\ M. of 

(a,v+^y)^ — {a — ^)( x + z){ax + ^v) + 0? — hyxz. 
and {a x*- /mO® —x + 2)(£i\ — by) f(a-i- b)“xz. 

I 

3. Find the value of 


2fta'' — 2ftx 2nb'^ — 2nx 


when 


I 2 


« 




4 - 


Solve (i) 


\/(i7+ V^.x ) 


+ 


X 


>/{a- >/ \) 


8 / 

\ 


V 



(»0 7 


^'*'^=32401; 6 ^’*'“ = i 296. 


(m) x;r ^al \ (x + r)(ff = (.v — r)(c/ + h) 

% 

5. A railway train after travelling for one hour meets with 
an accident which delays it one hour, after which it proceeds 
at ^th of its former rate, and arrives at the lerminiis three 
hours behind time ; had the accident occurred 50 miles farther 
on, the train would have anived i hour 20 minutes sooner : 
Required the length of the line. 


6 . 


7 - 


If .V = cy + y — az-\- f.x*, ; 
Shew that 

l-flS 

Solve rt.x‘“+ hx~^ + c = o. 


= hx\ay 


I — 
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I. 4-^a" - ^a!"=A'’ - <7" - ^ (.v - *) 

= (.V - a) |a”“^ + t7A*"~2 + ,/2 i-n-s 4.. 

— <A 

This is evidently divisible by *v —tf. 

, Dividing this by .1 - a, the quotient 

= .V'"^4'<7.V""2+(f2A»“\ .(A) • 

» 

Rut +. &c to Ti terms. 

.*. (A)=( 

• + &c to n such brackelled terms. 

Ac to « such terms. 

But each of these quantities enclosed by « brackets 
is divisible by (x-a). TArt 20 . ^^or. 2 . 

The given expression is divisible by {v - (/) (a -(f) 
01 (V - a)-. ' • 

2. ist quantity — (a.i + t>y) -i- / v - (r? \ +<71: - /u - )f 

+ (t7 - ^)-A S 

9 

= (a.\ + 1')+b 7 ^ + /0') 

4 - (</ ~ 

— ((7.V + fn ’)//( l + 1') b 1 5 - |7“ l £ + / -1 C - ifh'S 

9 

+ 2 ys — 2.7//rJ + P \ 5. 
sas(rt'A -1- h')p \ + r)+ /^^{v +y) - < 7 /-- \ +.i')' 

= /'(.V+ ji) {(71 + /m' + /'C - ac} .(A) 

The second quantitv differs fioin the first only by having 
- 3 instead of + ^, and + ^ instead of - //. 

/, 2 »d quantity = - /'(.i + r) { - + <7 v - is - as} 

=» /i(.i +.1') “ a.i 4 .(B) 
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In (A^ and (B) the factots enclosed by the double 
bracket have no common measure gi eater than unity. 

G. C. Ivl ss» 

3. by hyp. .r = It , /. 

2 

4 

• or + • 

4 , 

/, Given expression ==-- + - 

• na'^’-nb" nb^-nd>^ 

rt” * b'^ » I 

;/<?'» — n ’ 

4- (?) s/a*+ s=a**A''' or = .v^. 

r Art 4. l+^ = h 

Squaring, 4 -n/.t h«/”v/.v + 2 = .i. 

or ,2 v?t?® - -V = .1 “ 2<7. 

Again squaimg, 4(<r*’ ~ .v) =■ a®+ 4(7^ - ^ax 
or 4^07 —1) = a® 

assso or ar=4(f7-ii) * 

{it) 2401 =7* and 1296-6^ 

. fx+v-ssA.1 


. ri+?,=4. 
” U+'5=4 

Again, J+>;==« 


[Multiplying 1 by i. 


Subtracting 8 from 2 

or ^»2, or j;=s6. 
Substituting this value in 1 , |s:?2 ; 


or a^ss4. 
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EXERCISES WITH SOLUTIONS. 


(i«) From the 2nd equation ,» 

x--y a — b 

Applying 21 K. . 1 

y 

^ But xy^db . 2 

. Multiplying 1 & 2 

• .*. .v = (i [21. Et 

Substituting this value in the hrbt equation 
ay = Tib. y=s-h. 

5. Let .v=the^length Of the line in* miles. 

* >’=the rate at which train travels per hour. 

• * 

Time in which the tram travels the line through 
= ^ hours. 

In one hour the train travels y miles, and being delayed 
one hour, it runs x—y miles at the rate of j/ miles pei hour. 

it runs x— > miles in hours. 

%y ' . 

By the qu-stion 

i + ,+CIzL1±5=* +3 

31' 


or 


5 


3 

or 


* 

^ -Jl* I + ?. 
r .V 3 

2 8 

3 ’ 3 


•or x^ 4 y . (A) 

• Now to the case in which the accident occurs 50 miles 
further on ; the train trsTvels 50 miles at its former rate in 

^ hours, and at its reduced rate in hours. 

y zy 

/. By the question 

250 'lO , * nr « 4 

— ::— es I or - =* — . 

zv y 3 ay 3 

ys=25j and ars=s4X^5 or 100. 


[From A. 
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, EXERCISES WITH SOLUTIONS. 


6. Writp the equations thus : — 

C + f. .1 

a. + o + i. . 2 

a.y .v+<'. ('?=£■ . .3 

Multi ply ingf 1 by .i and 2 by j. 4. 

0 + t i*v = A'2 

' f 

</t'5 + <’ + twr = 

Subtracting, - r2= - ,zi c * 

= LVrt. 17. 

= (^A 4-<y’)('/'A ~ , 

[*.* cr=>/M+rtr^ 3 ;v/equation 
.v^ —r2 = _ ,2=^ 0 [Art. 12. 

x3/>2^i2-j3j.8. 
or A-2fl-/y«)=:=l.2fl_,z2) 

" r'-* 

=- ; similarlv, from 1 and 3 

A-®_ ^ 

I — I — < - 


. «A'’>+ 4-f=0 

I" 

l''-f // = o 




[Art. 8. 
[•.* \ 3 >^rA ")2 Art. 5. 

[Art. 23. A. 


.-. *= lzi±A 

L 2t7 


® — 4 (/^ "i « 


[Art. 21. E 


Note. This equation is the general form with x raised to any 
power in the first term and x raised to the same negative power in 
the second term. 

As a special case the student may try to solve 5(5*+ 5”*) 

«= 26. 

Ans := “ I or — jjij. 
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Exercise XXIIL * 


1. Prove that • 

(tz + // + -(/.» + i )^ - (<■ +1/)* -L * 

^ =12 (itt^ {iZ’^b‘\'C). 

2. Slhipiity ill) • 4- 

(l+I*)(3l;H) (2.1 + 0 ( 3 . 1 + l) 


. f 


.(3^ + 0(4‘' + 0 (4H-0(5-'^+0 


(/ 


// 


(/,) _ 

- r -^-1 
h U 


, /' /.J 
I H-1- -:t 

a ii“ 

h a- 


3. Solve Kt) a 




aH- ■ . 


{li) \j5 = <i( J'S-AT-.U) = /'(.15 - .IV - I £) 

= *( vr - ) rr— \s). 

» 


4. If ~=-shewthal 1 '=.^ 

0 d h b-\rd 

5. A boy .swam hajf a mile clown a stream in 10 minutes ; 
without the aid of the stream it would have taken him’a 
quarter of an hour. What, was the rate of ^ihe stream per 
hour ? And how long would it take him to run against it. 

6. If + Av* + r.v+c/ be divisible by a*+ot*, then ad^hc 
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EXERCISES WITH SOLUTIONS. 

f 

1. Suppose + then and c-\-a 

Given expiession * 

— (f - ay - (jr ~ 3 ) 4 —(f - + a*+ 

4 lt 

s» j* — (j»+ a*) - — 4Ai*+6^Jr* 4^'V 

+ — (j* - 4 rr* + 6fM —• 

■=» i*■— 4 " + 

[Cancelling + 

Now mark rt: + ^+< “J. 

And «*++ r* = («+ ^+■<)(':'!’*4-+ -<zr—3<2^r 

<■ [Art. 17 and 21. B. 

.*, above result 

— fi - 35! 4.4j». j - bi*!ri* + +1*®) + 45 {rt + ^ + t:; 

X (a®^ 3 * + «* “• ^0 + 4 ^ 3a^*'. 

~f4 _ 3^4 4.45* _ 658(^3 4.32 4. ^.3) + 45* (jj2 4.33 4. f 3 

— -ac— ^0 + 125 X abc 

' « 

B 5 s 25 ^ —2J*{3fl® + 3/'® + 3t® — 2a* — 2^® — 2t® 

+ 2a^ + 2a£-+2^^-}4-i2J K afie 
Mats* — 2J®(a + 3 + I2J X al>f 

«B3JF*—2S®. 5®+I2Jadf~I2rtM^ + ^ + 0* 

« 

2 . (a^ Sum of the first two quantities 

« 

3 Jf +1 +^' 4-1 2(2x4- 1 ) 


(4C-f l)(2X+l)(3X*+l) (X+l)(22:+l)(3X + l) 


(jtr+i)(3A‘+0 


(A) 




127 


EXERCISES WITH SOLUTIONS. 

% 

Sum of the last two quantities 

* 

5 >v+i+ 3 £ ±i_^^.(B) 


Adding (A) and (U), 

, ^ f 1 + .V+I 1 _ 4 _ 

4(.v+i)(3.v+i)(5Jt+ 1)3 "“(4 p+i)(5‘^ + i) 

17S - + aH - 

{a — tr^) 

<2® — 

~ (rt--/*)(tf^—+■ ^)* 


3. (0 a a ^-a b =_+_,. 


i+(tfir'®=i + (aA)-» 

* 

.*, {ab) **^==(a^)“* 

or x^2. 

(«) Arrange thns,;— 

yz-xz^-xy l ^ 
jpya “■ a 

-AT—>a r 

Ar>.0 ^ b i 

xy-yz—xz i_ 


1 

A' 

I 

y 

T 

0 




[Art. 4. 
[All. 8 with note 


t 1 

.0 a 


I I 

0 A- 


I 

X 


J 

y 


I 

e 
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EXERCISES WllH SOLUTIONS. 


Adding 2nd and 31 d, 


2 I I 

“ r+7 


.1 = 


- tbi 
b-\-i 


Similarly and s=' 

9 * il bi fitat... . • J 


(/ 

T 


4 

7 


[By Identity. 


and III ^ ah . 2 

Adding 1 and 2 , <?(/' + (/)—''/'(t?+*) 

I 

a fi 4- < 

■’’ 7 '“ ^+ 7 / 

5. Tlie boy swims half a mile without aid of the stream 
in 15 minutes, in 10^ he swims i of a mile. 

Let .» = velocity of the stream per hour m miles 


.1 


-sdistance it goes in 10 minutes. 


/ Bynhe question j. ’s=r^ ; or .vs=i. 

0 

In one hour he can go without aid of the stream x 4 or 
2 miles ; but the stieam impedes his progress by i mile in 
I hour. 

.*. his real piugress against the stream in one hour = 
I mile. 

In returning i a mile he will take 3 an hour. 

6. By pel forming the division it is found that the quotient 
*=rt.r+/^ and the remainder i hm^+d. 

But the remainder, by the question, is equal to 0. 

r.isss(7W-.i, 01 c~nnf" .I'l Dividing 1 by 2 
and .2J 'J'^T ''' 
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Exercise XXIV. 

1. If ^ + j be the G. C’ ]M. of -fr/ and ,v + 

/T t* 

shew that a . 

f-fi- 

2 . ' Sknpltfy ta) + •*"■"-(3''' " < 0 * 

\ 


.(2t/+ 3/'}- - a\ * 

yiZ" + -f (t“ — + 

j. ( _ \ 

' V y’ - 'f'^' +/ 


Solve (i) ^--- - —^— 

.1—3 .i'+9 .1—27 1 — 15 


: 0 . 


' (ii) =1 ; ^vs =24.t; y/.xi: =4t'. 

4. There is a certain number consisting of 2 digits. The 
sum of the digits is 5, and if 9 be added to the number itself 
the digits will be inveited. Find the numbei. 

B 

A starts from C and travehs towaids D, at a rate of 
SIX miles per hour : two hours afterwards B starts also from 
C, and going ten miles" pei hour i caches D four hours before 
A. Find the distance between *0 and D. 

6. If “ = ,howthatM.ti‘-=4^’. 

h 7 5/2+4C 5/^ + 4^^ 

7. Find the condition that one root of the equation 
^2.v»+^.v+<-«o shall be « limes the other. 
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I. •/ x+a is the (r. C M. of +q and ^’*4'/'^’ + ?', 

each of thihn is divisible by A’+a ; we see that there is left 
remainder on dividing by x+a which saiq^(p--a)a. 

[Art. 20. 

^ —must=0 (A) 

Simi larly — V “ o IB) 

^ — (P “ P '* o [Subtracting (3 ) from (A) 






[21 B&D 


2. (a) R^jboKe the numerators and denominators into 
factors by Art. i6. C!. 

( 2 rt —3^+tf) ( 2 f/—^ 

. » . \ r ' » \ .. .. 

(2tr + 3 w+rt) (2a — 3 o~<j) a + 

(2d! + 3d-(r) (2<i-3/^ + t 7 ) J_ <1 + 3// o 

iXa+ZOC^-'/O" ■ “ 3 Ca + />).^ 

( 3 ^+f/) ( 3 ^ - a) _ q 

, (2rt + 3^+(i) (2« + 3 ^-; 7 ) 3(fl + ^)." 

Adding 1 , 2 , and 3 , 

3a-3fi + a + 3f'+ 3/»-a _ 3(a + ^) ^ ^ 

3(rt + //) 3 (^+<^) 

|£i^ This example is similar to Ex* XVIII, 2 . 

( 6 ) Quantities m the rst bracket 
« yg* 4 - a Ha ^ 4 4 a * r- 

(a^4a^4^®) (a^—a^43‘‘) 

4 

of which the Numerator ?= 2+ 

Similarly, quantities in the and bracket, 

^ 2 {£*+l>^a^ — 3 a^) 

(a* + a^ + 1*1 < 0 *— 

. A«o - + 
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3. (*) Arrange thus 

^ . 5 _ . 4 ' _ 3 

A -15 .r -27 .v +9 A --3 


> • 


6-V --162 - 5A + 7 5 _ 4A -JJ - 3 ^ - 27 
(x - isKx - 27)" “ (‘v+ 9 )(a - 3^ ' 

' _. v - 87 , i-3it 

.v3 — 42 \ + 4C75 + 27 

. A'^-42A'+405 A® + 6a - 27 • 

.- 87* 

m 

or, Dividing the Nuinr. l>y Deni, m each 


.V 4" 45 4* 


43^ 

A — 87 


A’+ 45 "i" 


1728 

•v- 39 ~‘ 


A‘~ 87” A - 39 [ Cancelling smd dividing by 864. 

5A'-iy5=s2A - 174 ; or A=x7. 

(«') Similar to Kx. XT, 5 (if) and XIV, 4. (^) 

« 

Aya ss= 96 ai' [Multiplying the equations. 

«s= 96 .* 


Squaring the 1st equation, xy^j. 






Dividing 3rd equation by and. 
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t 

Substituting the value of x as given in (A), 
('\ V = if. or by Art. 5, -, = i • 


or y^=ss 6 ; or j'ss l/’f} 


I I 



4. Let .1 - ten's digit and j/s=unit's digit 

I 

.v+y = 5.(A). 

X and^' being the digits the no. ■= lox+jf [Ait. i 

\ 

By the question, io.v+j'+ 9** loy + a*. 

9A‘—yjv = — 9 or x — v = — i.(B) 

Frem (A) and (B) a‘== 2 andj =B3. 

t 

No. s= 23. 

5. Let .v = distance required in miles. 

A takes horirs to tiavel the distance and B takes 
6 

hours. « 

to 

But *;• B starts two hours later and arrives four hours 
earlier, he performs the journey in 6 Fours less than A. 

By the question ~ — 6. 

010 


whence, A'esyo. 
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6 . 

d (/. ' * 4 (/ • 

by 22 B. ^=-11 ; 5 r 5 ."+-.^- =M±^ 1. 

4f 411 4t' 4« 

. [20. c. 

Agsyn, by 22 13 . 

i d 

% 

-il ^ A'' • . [Multiplying by 

4c 4a m 

• 5!!±±'_^5i±W .* 

4i’ « L 

3 . a +4‘: ^3 /’ + 4 </ (• pividing 1 by 2 

5 ^+ 4 * 

7. Let ac be one root. Therefore ««t is the other root 

[Hyp. 

/> 1 

.*. By Art. 25, <+/;<<.=: — — .* • 

and .2 

. 

/d 

Squaring 1 , 4-«;2 = -^ .8 

4 * • 


Dividing 3 by 2 




or 


ai 
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♦ 


Exercise XXV. 


1. If a+^ + f“0, prove 

2. (a) Reduce to its loAvest terra 

6.^ ^ 4 10a'‘* + - 20 v — 28 

3 .v®+ i 4 ‘V 2 +22.V + 21 ^ 


(/') 


«(! 


Simplify^,-' ){£-^. 

\ J ® / \A'* + .Vj' + V® 



3. Solve (z) (a + ^.\Y ■¥ {a- 


I 


{it) 

\^.v+fj' + tfs s=cv + +^2=+ ca. 


4. It*is betweei) 2 and 3 o'clock ; but a person looking, 
at the clock, and mistaking the hour-hand for the minute-hand, 
fancies that tlie time of day is 55 minutes earlier than the 
reality. What is the true time ? 


5 * 


Iff 


i - « prove that -—-—■ »- 
(I / ff + d+/ h* 


6. If — ^6x + 4i be divisible by ^ - «)*, then will i*« r*. 

7, Show that the expressior^ .t(.v +• a)(x‘ + 2a){x + 35) <1^ is 
a perfect square. 
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1, <j + ^+fs*o .(A) 

Cubing, «* +^*+ 3 a^(a +* [ii. A, 

or + *• + 3,«i X (-.)=- S.ibstiluting the value of 

t/ + fl as given m A. 

1 

or rf* + t® - '^abc = o [Ry transposition 

2. (rfl Numi. = 6.v^—12 io.i 3 — 20.V+14.1^ - 28 
— 6\%\^ - 3)+ icn(a 2 - 2)+ i4(.\'“ - 2) 

= f.v^ - 2)(6 a^+ 101 + 14)* 

==2(a-3-2)(3\'^+5a + 7) 

Denr. = 3 \S + 9.12 + ^-a + 15A + 7A 4- 21. 

« + 3) + + 5) + 7 ( '■ + 3 ^ 

= (' + 3 K 3 -A''*+ 5 ‘V+ 7 ) 

Ans.== 

v+3 * 


2. (/O 


A® ^ A '-{x — y) ^ A® “ » ® 


,.s 


T 


^ + u' - (a-® + A_V 4 y®) 


( a-+ v)LV--v) ^ V + AJ' + V-Ka-.O y 




•i’ 


J' 


A'^ + AJ.'+J/* 


J, .V >■ ;* 

• " ' 

3. (1) C'ubing both sides of the equation by Art. ii. A. 

(rt + -n/.v) 4 (rt - ^/A) + 3 O? 4 >/A')^ (u - s/xy 
{(0-)r >i/x)^ + (a - ^xY]^ b. 


L 

kS 
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1 

But the,quantit}' enclosed by the double brackets = [Hyp. 
2a + 

1 I 

Transposing, 3 ^“(a* -aY 
Cubing, 2 j h{a^ - Ji) = {h - 2 aY. 

2 - 2 7^.t‘=- 8tz® - (ib“a + 1 2a^b * 

2 7^.v =s 8(2* + I + fihb^ — 

« . 8(1* + I + 6ab^ — 

, . : --- 

27// 

(«) .V+J'+S = (7 + ^ + ^'.1 

hx + iv + as — lib + bk + Cii . .*2 

cx 4* qv + bz = ab + bf + ac .3 

Multiply 1 by ( 1 , av-^ay + a3 = {ib-\-ac, 

Fronf this subtr^ict 2 

.*. .l((7 —/0 + i'(t7-O = ^^“ .T...(A) 

Multiply 1 by b, bA + by + bz ~ ah + ^* + 

From this snbiract 3 

.V(^ — f) - >'((1 — //) = — (It.(B) 

Multiply (A) by {a - b) and (B) by ^a - f) 

x(a ~ bY +^(<r •“ b)(a - c) =^(a — /()(i® - bc{a — b) 

and x\a -r <)(^ - <•) -j'(rt •— b)^a ^ t ) = (« - - (if (d — <■) 

Adding these we get * 

x{a^ - 2 ( 2 ^ 4- + ah — ac — be + 

S= d{(/* + f* •“ < 2 ^ ~ ~ be} 


X ^ a 
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1^7 


Substituting this value in (A), 

a(a—h) ■¥j'{a -~c) = a^ — lu' * 

or, j'(i2 -1') = a/ - h* — h{a -1) 

Substituting the values of x and m the first equation 


4. Ltt v = No. of minutes past 2 o'clock, being ihe leal 
time.. • 

^ I* * 

The hour hand hit.s advanced — minutes fiom the 2 

12 

m ^ 

• o’clock mark. [See Exercise XIII. 5 and Exercise XV|I. 5. 
m But just at 3 o’cIcJck the hour hand pointed 10 minute?. 

Therefore now the liour hand points 10+ ~ minutes 

I 2 

Hence the man mtsiaking one hand for another fancies 
the minute hand to l)e the hour hand. * 

By the question. 

, X r . in 60' minute hand returns 

12 to the same position 

X II.V 

X - — or -- S 

12 12 

f 

. . fio ^ , 

/, .v=— = e;— minules. 

II ’ll 


ace 

= = =r, suppose. 

h d f , 

*1 • g + i + g + 

- .. \ .. ^ 

c=.dr 
a 




[Note. Hence, In a continued proportion the sum of the numerators 
divided by the sum of the denominatorsjs equal to one of the ratios. ] 
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i 

6 . See Exercibe XXfll. Example 6. Solution. 

I-*et the Si vision be peifoimed. 

The quotientas*.v*-+‘2«.v*+ 3w2.v + 4w®. and the remainder 

•s x(Sm* - - 5^) + 4fir - w’) 

The lattercso by hypothesis. , 

.v(8w^ ■“ 3W* - 5^) = o as well as 4(4- - m*) = dl 
or w*^«^and 

7# {t'(.i‘+3u)} {(.v 4 - 2 rt) (.v+ <?)}+ * 

* i$t 

== ( \ ® + 34?.v) (A 2 + 3 ,M- -b a*/ + ,/1 
s=!(a'* + $ a .\ 4 - a “ — a ^) (a‘* + 3^.1 4 - a® + «•) + 
-(A-2+3<7A+rj2)2_(^2)a4_^4 [Art 12. 

= (A- + 3<r.v+t/^/* [ *.* (a*)*»= aK 

Which is evidently a peifect square. 

« 

Note. This is a generalisation of example t. Exercise VII. 


Exercise XXVI. 

I. If .V* — * a*, y®*-*.v2*= and »=*<?* show that 

a^x + + <”*0—(rt *+4 * ’*)( '' 4 ^' 4 0) *** o. 

3. Eliminate ,v and y from the equations aj*-^bx=ssibh ; 
4 hxm b* : and x^ 
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♦. Solve -v*+a.v »- 8 j--+«: .vii + a.x-/i 

A*® *- ax^ A'*'* — rt.v + b 


% 


j 39 ‘ 


5. A and B run a mile, P'irst*A give*? H a start of 44 yards 
and beat him by 51 seconds ; at the second beat A gives B 
a start of i mmute 15 seconds and is beaten by 88 yards. Kind 

the time in which A an i B can run a mile separately 

* 

6 . If’ 'll-ill-i-'*'* *'*•■ 

\.j A'.j ^ •'■'n+l 


Prove that /'•-b. t V a+jl*t. ^ 

\ A ^ A"t* A j, -f" “K A n +] / A n 4.] 


1. x'^-j z^a^ .*. by addition, * 

- A'» ^ P A - + y® + S® - AS - )‘S - A V 

I ' ' \ 

5 ^—y'A *=4 2 I + .(A), 

Multiplying the 3 equations by a\j' and s respectively, 

. a*A* = .v*—.y>'S ; b^j’ -=>>■'' — aj c ; and < ^z — o*’ - Ays. 
Adding, 4 * f^s =a*^ + > '^ + s‘^ - 3A rc. (R) 

Again, (i2^ + + f®)(A+y + 2) = (t^—A’r -• as -j'z) 
X (a’+v+s) ^ [Multiplying (A) by A + r + s. 

—3A’ys.....(C) [Art. 17. 

Subtracting (C) fiom fB) we get 

+ b^y -f <’ 3 s - (rt- + +r *)(a’+,v + s ) w»o 

2. Dem*.« a^{b — r) + bc(b —<•) - a(//* — 

- (4 - r)(a - i)(a -t) .QA) 


{13- C. 
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< 

Now mark for every ii and in the denominator there 
are and d^espectively in the numerator; so for every /> and 
c and in the denominator there are and £* 

I 

respectively in the numerator. 

Numerator^ w .-.(B) 

^ Dividing (B) by (A) we get the answer, ^ 

which=:(</ + ^)(^• [i6. C. 


3- 


• t 


Multiply the ist equation •by /f and the and by #. 


r 


I 




hkv + hhx — P 


y{ah - hU) = h[}r - V-) 


[Substracting the latter 
from the former.] 


y'^(ah-okY=^bHh^-~b^Y .(A) [Squaring. 


Again, multiply the ist equation by k and the second 
equation b>\<7. 

f aky + bk.\ = bkh. 

. J 

• • I 

aky + akx = ab“ 

, 7 Lv 1/ 7 7 »\ [Substracting the former 

.x\ah — bk) =■ b{ab — kh) from the latter.] 

'. ,v^{ah - bkY^b\ab-kfiY .(B) [Squaring. 

Adding (A) and (B), * 

{x^ + y^Xah - bkf = + {ah - hkf] 

« 

But jfS +j'* *= b^ [3rd equation 

{ah-‘bky^{h^-l^y-^{ab--khY, 
or — zahhk =* — b^Y + a?b* + — zabhk. 

or aKk^ - b^) k^{k^ - - b^Y, 

or (Y ■“ k^sash* — b'^ ] or^flS^. — ^2^ 
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4 By22E. 

— b.\ ax — b 


,V® +1. A ® 

.v(<iA - U) ax - h' 


[Alt. 17, 


{ax — b)x __a\ -h 

■a» + 4 


A- 


[22. A. 


ax -b — o iSee Kxeicise XIV,—4 {a). Solution. 

« 

« 

• b • 

OX ax^b or a = - [21.0. 

• a 

5. Let A'sssnumber of seconds in which A can run a mile. 
v*= number of seconds in wliich 15 can run a mile. 

First, A gives 15 a stait of 44 yards 

or y. seconds’ start.- • 

1760 40 

A + -==J’ - 51. 01 I - sa - I. 1 . 

40 40 


Secondly, A gives 15 a start of 7*; seconds and is beaten 
l>y 88 yards 

• 

. ij: >c 88 A , 

or in —r—“— secpnd.s. 

1760 20 


75 +**-;:-==^' i 

20 


lOA* 

01 - r = 

20 




•>. 2. 


From 1 fA’=3oo seconds or 5 minutes 
and 2 sss360 seconds or i minutes. 
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»Vg H" 4 * 


tli 

.Vo 


Applying note 
Ex, XX^^ 5- 


/ m + ^ s +-^+- +>^« Y^/'^iY 

\3'g4'•Xj{*4".Vj + \'^iJ 


I . Xg, ^ . Vj{ _ . ,X’n 


ix^x -*^X ... X 


.Vg .v^ 


.V, 


.1 


n+J^ 
to n factors 


n+i 


\* 

«*= [For if (/i»i/o =»a= ... =t 7 n ; tfi’'«aiX a^x ... Xt7,j 

•*M+l 


Exercise XXVif 


1 1 m_ __ 

I, (a) Simplify (.v'“)™ 


(i) Divide ,v +j» + s - 3.^ ^ a “ by .+ r + s 


2. If .1'^' +j'S 4 - xs — I, shew that 


+ _J:«+ ^ -__ 

I - 1 -j'3 j - ja:S ( I - I - v*)(i ~ »-) 


3. Solve (/) 2-^ ; 2 — 8 : I 

(it) < j^z = a(X’fy +e) 

(. .t 2 = 3 (.v 4 -_y + 2' 

4. It is between ii and a quarter before 12 o'clock ; and 
it is observed that the number bf^ minute spaces betw^een the 
bands measured in the direction in which they move is to the 
number xo minutes afterwards, as 3 is to 2.* Find the time 
indicated by the clock. 

5. Eliminate .v and ^ form the equations 

x<>hj'sssat .v®+y*«r®. 
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6 . 


If —ir— 

-f i' - </ 


i + a —ii 


^ — f 


Shew that 

{If - ^•).v 4- (f “ + (if ~ d)s — o. 


f 


I. 




= .v 
By art 7. 



Ans =*» 2. 


"HI v-J!}. 
in »»+l 

[Art 5. 


(/») *.* I Art 5. Conv. 

I I I 

Supposing = ii, i 

We make the dividend *» ir' + . 

=»(/! 4-^4**') (t|2 4- /*2 + 1 * — <//> — ) 

[See solution,Exercise XIV 3. 
Also with the same supposition the divisor = a4* f. 
Ans. «>4-b*+C'— 



•hj ^ 4* c 



4 ^ } I I ^ 


2. •.* .vr 4'^r2 4-tt*2 *= I ....(A) Hyp. 

.v(^r 4 - 2 )«» 1^ * 

v(.r4*2)» I-.v« f- . (B) 

* \ 

0(.r4-j')*= I ~.ry ^ 

Now the given expression by 13 C. 
a{i-^V®4- 2®) 4-j-'**2*}4- v{l“ (a®4- 2*) + .V*2*}4-2{l—(Ar'*4- 

(i-j^) (I (*• -»«) 
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Of which the numerator— 

X — x{y^ +0*) + 

+y-y{x^ + s') + x^z^y 
+ 0 - Z[x* +>'*) + SX^J'^. 

« (a- +y+ 3)— A®(y + 0) 4-«) - + >0 

+ .\j' 3 {xy + .xz+j’z) 

= (.t +>' + «) - A(i — j'i?) —j'(i - .10) — a{i — .v>') + xyz 

[By (A) and (B). 

=.xy 3 + A yz + Aj'z + xj zssi^xyz.' [Cancelling x,y, and ». 
The given expression 

^ 4 xy 3 _ 

, "" (i~v2) (1 -^.2) .(I ~ 0») 

3- (0 f~ *= 8 or 2"'^ ”" ^ == 2®. [Art. 6. 

A - 1=3 : or .1 = 4. ^ 

3- (/i) Divide the ist equation by the 2nd. and by the 
third separately, 


s a I 




S' 

V f I fs 

Z^l J L 

Substitute these values of x and v in the fiist equation, 

(3 C3 ( iZ ^ CZ ^ \ 


* . • y 



Similarly, y 


h* +<awr 4 - al 
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4. Lei .t=No. of minutes after ii O’clock as it ii> indi- 
ated by the clock. 

$ 

Now in .V minutes the hour hand tra\els p* XIII—5. 
m.nute». ‘ 

li Lxxv— 4. 

Just at II ^he two hands were apart by 5 x ii or 55 
minutes. 

Division between the hands now 

660 - I IX 


=zS<=i+ --- - A • or 
12 


12 


.(A) 


Ihit 10 minutes_ afterwards, the division between the 

.(B) 


hands -- (.\ + loj or 

12 12 


According to the question, divide (A) by ( 11 ). 


660— II.V 
siSO- II V 


IIO - 2 V 


10 


— 


22.E. 


. • .V — . 

Time requiied=liali past ri. 

5. Sc|uaiing the i.st equation. 

Rut .v2+j'-=/A • [ 2 nd equation. 

« . 

//2 + 2.-y'=rt2 ; or 2,\j’= a“ — [ 21 . A. 


A V 


.(A) 


Again cube the first equation, 

+j'^ + 3A>'(a' +.... (B) 


[11. A. 


10 
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[3rd ecjuation. 
[ist equation. 


But .ir*+_v® — 
and 3 (a+^') = 3^/ 

r 

/. Subslitulini; these m (H) 

- f>‘- 

3 

1 

or 2<'’ !-3rt'’ - 

t 

t 

or 

t 

6 , Apply note Solutum 5. Kxerri^se XXV 


edch fiaction=, , 
f» T 


x+_v 

- «?+<■ + (/ - 


01 


x + z 

f> +I — (7 4- ‘ 


or 


i' + " 

» -f- (7 — /' + t/ 4* /< — < 


.A 4-1’ V + s r 4- c 


Now from 


Similarly 


and from 


*'■ j*J:’ w c p;et /f.\ 4- h' — 7a* - < g = o 

{ h 

from ' ’ ^ ^ , t r 4- - tM - /2|’ = o 


(7 *■ 


1 4- 3 _ r 4- z 
1 > a 


a i 4- (73 - by - /'Z = c 


Adding Ihese tluce together 
A(^-*) + rO -<7'14-z((7-/') = o. 
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Exercise XXVIII. • 

1. (d) Ihe greatest common.measure of two numbers 
555 ’ numbers are as 3 : 5. What are the numbers ? 

(^) + i + .to « terms = j, 

Sho\^ that -- .to « terms = « - i. 


• —(Ai)(;^r)(:>r) 

3 Solve (/) ' - + -?. — 

t +1 * .1 + 4 

_\- + 4V+6 ^ '“ + f»A + I 2 
X +2 


(/I) 


1 + 3 

_fG + ffa fiy + 'S 

*:: /t //c 


—.1 + v +«, 


4. A person bu} s apples at 6r/. a du/en and 2^ times as 
many pears at 4d. a ilozen ; alter mixing them he sells them 
at 5d? a dozen, gaining 44. on the whole. How many dozen 
of each does he buy ’ 

5. Eliminate V and z tiom the equations jc+v+s**^ ; 

+ = f : and xyc^/. 

' 6. Two numbers end witli the same iligit, ^ and being 

divided by 7 the ijuotient of each is the remainder of the 
other; the sum of these also is 7. What are the numbers ? 
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I. ig) [Somewhat similar to Ex. XV —5. 

*.* 555 is the G. C. M. 

Let 555 .\ and 555V bs the two numbers, x and having 
no common factor greater than unity 

By the question • 

.W -^3 . or . • 

555 ^' 5 y 5 

If A’=:3 ,j'=5, • 

the numbers are 555x3, and *555x5, or 1665 and 2775. 

S <f , s — 5,.v — c * 

(d) —-—+— --“H -"f"**.to « terms • 

s s ^ , 

/ - ±)+( L.!: )+( i-L\+ . 

\ f S J \ s s / \ s s J 

=( ‘-f )+( ■-7‘)+( . 

=s(i + i + i+&c .to n terms) —-(<r 4 - 3 + r + to«terms) 

r 

* 7/ — - X f [For by hyp. tr+/j+£ + ...to n terms = 


= 7/ -1 


2. 


-4+ (^+^*) .A. 


[10. A. 





EXERCISES WITH SOLITTIONS. 


lA^ 


But the (juantily within the double bracket ^ 

=--T. - -- of which the numerator by 13 A. 

(,i 3 +t^) (/>2 + ,2) 


(A) = 3 +' 

- 4 +-7— 

• an 


4 - < * ^ 




be ' 


3T (t) Dividing the numerator by the denominator, 

fxArlA- —I— )+(a + 4 + —J 
\ X + lJ \ v+4/ 

f 

A- + 2 + 




or 


or 


- __i_ = 3 „ _ _ 4 _ 


' +1 a- + 2 .V + 3 .1 + 4 

— v — i 


[21. A. 


.V® + 3\+3 ^2 + 7-1 +12 


rr*. . . t r I •'»ce .solution 4 (a) 

This gives one value of .1; as f^ 

I of b.x. XIV. 

Also x‘‘ + 7x+ 12 —A~ 4 - 3A + 2 or 4:1?* —10, or .1 = -2^. 

(z 7 ) Apply the theorem, established in P^x. XXV.—5. 
Note, to the first three equations 

. (ciar +^)-l-(fg+ai-)+</^v + fg) _ 

t'g + bj' +<a!.t • 

2(tf.V + /n' + £g^ , * . • 

or -—— -sss .1 + V + g 

ajp + ^',+ fS 

or .r+_>' + s=2,., (A) 

, ax+by 


= 3. 


ee 


• T> A . e^ aX'A'by + i'S 2+1 ^ 4 # 

By Art 22 C. — - -*= -or 3 .1 

cz 1* 
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Similarly from the second equation, 
ax + by+ CS „ o 

-- s= 3 .. 

It}' • 

So, also from the third equation, 

.8 1, 2 . and 3 , are etjual 

fZ % 

. , ax ,• ax 

. . /7.t = ; or j- = aisid s = — 

" O ( 

e 

Substituting,these values in (A) 

. ax , ax 

X + ^ +— =- 2. 

b c 

or .V (^*: + a^ + <;/')=2. 

21h * 

hi + at + ab' 

ax 2a( „ . 

*. vss ==.- and 

h hi -{-af-\‘uh 

a\ 2 ah 

" r bt-^ac-^- ah 

4. Let a = No. of dozen of apples 

and }i =.pears. 

He paid for aj>ples ^ shillings and for pears or Jl.i a. 

Total cost —+5}?^ —.5^, shillings 
2 o n 

# 

and he sold a+^v doz^n for 
- X ~ shillings or f. 


A = 


By the question, 4. 

24 6 


24’ 


4 A*«32and ^dir=8o. 
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5 From the lir.St equation r+«=/ — -v. (A) 

and fiom the 31 d, =—.( 15 ) 

\ 


Now, from the jud e<iualion, 




* ' \) --- y 

A • 


SiibsUluting 
I A) and (B). 


or, /—.\2 —y^i 




i*—/»\" + y V — r — o. • 

6. I et ?n, n and*/', n he die digits of the two numbers, 
an(i let y, r the (luolient ami remaindt^r respectively obtained 
by dividing the first number by 7. 

. . Hy the cjuestion 


I wi + V , / 

= '/ T 

r- 

/ 1 

I Oh + ft 0 

- -= ;■ + • 

7 7 

. 


1 


* • « « fe » 


2 


3 


All. 


I. 




Subtiacting 2 Irom 1 and multiphing both sides by 7. 
lotw - /•)“ b(y — I') 

w—/> _ Now let o — r= 5 m^p --3. 

q-r 

Again •.* y —/'-5 afldy + ;=7 . 1 3rd equation. 

/. qdhi\ and ^ = I. 

Substituting these values in the first equation. 
iow+// = 7/ + / = 43 

the numbeis requited. 

Similaily io/> + « = 7/'+/= 13, 
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r . . + 

\ =(a'¥b)'^~~ 2 ab. 


_2 A- __ lAs/I + V _ I±i • 

-V® — T 2 2 


•> 


2 .\“ 



* ■ 



8ji“ - 9 i® — 9 I 

n 

.i -=9 

A = ±3 







L 


Art 23 


Exercise XXIX. 

I. If .\-+y+2 = 2t?, and v® + vi'+ » ^+ •*'*= +v), 

Show that 

(«—aj® 4* (_t' — <7® +' c — 

z. Simnlifv - .) (.v ->)(.v-.7 ) (a-u)(.v-^ ) 

{^a'~b)\a-c) {b’-€)(J^a) {c-a){€ — b) 

... 2A + 3r-4s •3^+4>'-2J£ 

3. Solve (0 - 


(«■) I 


4.\ 4* 2v - 3^ .r+>'—s 

4.1 — 1 6 

{x+y)[y+z)-^Z 5 
(.v+s)(j' 4 - 2 ) = 42 
(a*+_>0('^*+s)=*3o. 



EXERCISRS WITH SOLUTIONS. ^ 15.^ 

4. In a ceitain lake the lip of a bud of lotus was seen a 
span above the surface of the water. Forced by tfie wind it 
gradually advanced and was submerged at a distance of tw'o 
cubits. What is the depth of the water ? 

5. (a) Eliminate .v, r and z from the equations 

. —u'\ 5"(.v 4->')==<'* 

and '(.r + >-) (i + - ) (^' + -) = 

{/)) If - = show that 

l> (/ f m 

1 ' 

f + \ 

\ 4 * 7 “ r h ' 

6. A boat goe.s up stream 30 miles and down stieam44 
miles in 10 hours Again it goes up stream 40 miles and 
down sticam 55 miles in 13 hours. Find the rates of the 
stream and ttic boat. 

7. Solve \ (t+a) (\'4'2</) (A4-3fU4'a* = t.). 


1. 


From the lirsi hypothesis ? =* 2j - (.1 + r) 

Squai ing, s- = 4- (.v + r) ’+^v) 

=s4//^ q-.v* 4-2 14 ' 4 "_i "h 1') . 1 

But *.* 2t7(.i'4-i')—L 

A 

.*. 4«/(.i 4 j) — 2 .\" 4 - 2.11’ + 2y^ 4 - 2(2" 


From 1,3 2 ~ 4ff- 4-.3C- 4 - 2:14- 4-j - - 2.1- - -ZAy - 2_i * — 2a" 

= 2ti® - -J*'. .. 


Now, (a*— ff)“4-(,i'-•d)“-f(c-tf)“ 

= .V- 4-r-4-.3‘‘* - 2 ^/(j:4-J' 4 - 3 ) 4 - 
= jr- 4-j'* 4-c- - 2(7 X 2<r 4- 3 . 7 *** 

= A*-' 4:r- 4- (2(7“ - .x-'* -r) - 4«“ 4- sa^ 




By Hyp. 

.r +y + z— 2 a 


[Substituting 2 for z^. 
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2. See FAcrcise III, Kxample 3 (M Solution, also Kxercise 
XX, Kxample 3 (<7) Solution. 

(a - AW V -- <) 


The given expression *= 


(a - A) {a — c) 


— JT (-V- ^ - • a) (a - h) ^ 

(a—It ) (ft - t) (a ~ t) (A - t) • 

^<,1 - A)(a' -1 i (A — < ) - ( \ —*)< ' — *01^? “iilL' “ 

(ft — A) (A — f) (t?*- c) 

Of which the niimerator^lrf —A) (A-O (tr — c) 

k [Kxeicise X\T~2 

/. Ans.s=:i. 

3. (/) Apply the theorem established in Kxercise XXV, 

Kxample 5. Solution Note. See also Exercise XXVIII—3 (u), 

. Sum of the numerator^ of tiie three equations 
Sum ot the (ienoininattirs of the llirec equations 
= One given equation. 


jof 1 + t’ —a) 
io(.i+1) 


W 


- g _ »—« 
V + I tt 


A+ 1=6. 01 .1=5. 

Substituting this in the first tinee equations, we gel r= 4. 
and s-2. 

(it) Multiply the three equations together as in Exercise 
Xl, Kxample (//) Solution. 

(v+yrx (a+ 3)-x(r + s)2^ 5x7^ 7x6x5x6 


+ »') (.v+ 3 ) (,r +' 3 ) =- 5 x 7 x 6 .(A). 

• * 

Divide (A) by the three equations separately, 

i + v«5, \ + 3 = 6; i'+3=7.(B) 


.1 +7+2=9 [Adding as in Kx. XVl.—4 (//) 

Subtracting from this the three new equations maiked (B) 
.v»2,7'*=3 ; %nd s*= 4 . 
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4. Let a straight line AB represent the ^urface of the 
lake, and let AC drawn below at right angles to AB represent 
the depth of water, C being titp bottom. Jhodiice (’A to I) 
making AD^a span or g inches 

B 

"l - . 

I - 

I 


. 1 



and let the lotus loiced by the \\iiid advance and be 
submeigecl at H. 

.*. CT) —CB. And AB = lwo cubits, or 36 inches. 
Suppose .v = depth of watci or length AC. 

By Pythagoias's theorem [Kuc. 1 . 47 or Hall and 

* • 

Steven’s school Cieomelry II. 29,] 

‘CA= + AB2-CB2. 

or a® + 36®~(v + 9)^ = ■'“ 4 -18.1+81. 

/. i8v= 1296-81 = 1215. 

.i«67i inches or 5ft. ,7.^ inches. 



{SXRRC'ISES WITH SOLUTIONS. 


15ft 


5. (a) Multiplying the first three equation. 

+ s) ( V + c) (a + y)=a^h\^. 

But (A' + y)(5 + a> (v + S)s=(i^*. 

q |- jiYS^ahc. 

2xyz — 2 abi' .(A) 

Add the three equations, and (A) • 

. A'®(v + j?) +^'^5 + x) ++J') ir 2 'xyz 
— + r'* 4* 2 * 4 /^*. ' 

But .K^{j' + z)+y\z + x) + z'-‘\x-^y) + ixyz 
= G'- ■+>■) (v + 5) fs + a) [Kx VII 2 (b) 

/, (A +j') (a +z) (t' + 5 )5=47® + b^ + <:'’ + 2abi\ 

But (A' + y) (v + c) {y + z)=zabc 
.■. (ibf = ii'^-hb'^^c"'’{-2dbc; 
or + = o. 


(!>) 

a t e 

.7 "5 ■“ 7 ' 

t 

• • 

r" f'' 

b^ ~ ti* 7^' 

• 

‘ + ^tr 

• • 

/*«+</«+/“ b' 

« 

A2'' + *" + f" V 

• m 

\/»“ + i/“ 4-7"/ 


See note Exercise XXV 
Solution 5. 

[Extracting n/A root. 


6. f.et X and y be the raters of the boat and the stream 
respectively in miles per hour. In going up stream 30 miles, 

the boat takes .. ff —liours ; and in going 44 miles downstream, 

A- ~ V 


the boat takes -ii- hours. 

•V+J' 


By the question —^ 9 — + - —--1o... 1. 

.x-y ^ x+y 
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Similarly 2 * 

Multiplying 1 by 4 and 2 by 3. 

120 176 120 165 

--—_ 4. ; anci -+ - -sss^g ; 

.V—> .I'+r ^ .1—^' .1-1 r 

f 

'Subtracting the 2nd from the ist —-—== i *“ 

• .v4- V 

or .i-Hr = ii .p ..5 

Similarly lyultiplyrng 1 by 5 and 2 by 4. 

it;o 22a . 160 220 

—=— -1-——' = 50 : and-- 4 - =^2. 

.v-y .t+r ^ .v-r .1-fv 

• Subtracting the jst from the second --2 

i — i' ’ 

or u-i=5. 4 

From 3 and 4 

v = 3* ' * 

7. Referring to example 7 of Exercise XW" solution we 
have 

\ 3 + 3 .M + tf*= 0 . 


• • 


1 = 




[By Art. 23 




<^{'“3iN/5f 


IsJote—Particular cases ot this genera! equstirm ma} be formed by 
giving particular numerical values to a. 
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,E\RR( ISKS WITH SOI|L?TIONS. 


Exercise XXX. 


I. If </,/», i, be Ihice unc^qual positive integers, 
prove that -f ^ + < +(ft + 9 


2 . 


* 


3 


(/') 


Simplify 
SoKe (/) 


Ur - /^»)» + ((63 -, a ,3 + (^2 , 

((2 —i'/+ —«)* 

101®+iot2=*-Hi) 
(^•* 4 -5)l(/‘’+iO(/“’+5) 


J l-+ (/^4 N/2{.v(<7+r) —- v)J 

( V=*- s/2{a((I— y)4-y'(rf + y)i 


4. Kliminate .v. v. s tmm the eipiations. 




4 


5 - 


If 


I I I I 

- + + ■/ “ a+T+r; 


shew that 


I T I _I 


6. Two passengers have together 5 cwl. of luggage and 
are charged for the excess above the weight allowed $s, td and 
9f \od. respectively ; but if tjhe luggage had all belonged to 



EXRRCISKS WITH SOLUTIONS. 


one of them he would have been charged ig.v. How 
, much luggage is each passenger allowed to carry fiee ot 
charge and how much luggage had each passenger •' 

7. Construct a giaph \Ahich will enable you to con veil, at 
sight, ,degrees Fahrenheit into degrees Centigiade. and 7 'tce 
7 'a sa. ^ 


* If + ^ k ){d{> + a'. +/'<) ^ V 

if ti“/iti‘t'+ a/>k++ dfi. + <5^. ** + i^<*> y ii/u. 

or if (?/'- + (/*-4-/^ - + + +/'-f > ()d/‘ . 

or it /'?/'“ — 2d/i. +</ ‘) + (/'f ■ —2c//'* +(C/') 

■h {U'^i — za/jc +) > 0 . 

or if iJ{/i —.)“ + /'{* — (/i^ + l{ii — /»^- ^ f'. ^ 

bul< 7 (/'— + — (/+; (t/—•/'V’ ]>o 

*.* every sipiare numhei is >0 [Ex. XII, i Solution 
and <7. h^i are uneijual positne iniegers [Hypothesis. 
.*. (c/ + /' + f) (<//' + </'+/")> 9 t//v 

2 Denominator — c/^ — ——/')4-/'® - r‘ 

“ 3/'r(/' - 1 )+ !*-*/•'- 3c/c(v — fl) 

T'•* {'7 —//Y'— — — d) 

- 3(/fc(•/ - i')- 3/'4 (/' - ) “ — /d 

“Si' 0*® "* - dHt7 — /'If 

= 3 (a - /'){/■('/ + /') — ' - f 
= ■” SO-' ” ^d{*' - r(t^ + /') + r?/d 

sa — 3(rt— /')(*“■ tr)( “•/'). 


[Art. 13. C. 
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Now maik, the numerator differs from the denominator 
in having <7® instead of a, instead of /», and instead of c, 

Numeratoi == -r 3 (f 7 * - h^){c“ - 

Ans. — (< 7 Hh< 5 ')(f 7 + 0 (^^+‘') ['*6- 


3 (i) Mnltiplv both sides by . ~ 

^ ^ ^ . 1 ( 5 ^ 7 *+10,72+1) 

. 5 \ > + Ic.r® +1 _^c 7 ^+iOi/^ + c;rf 

\® + TO.\S + 5\ 5,7*+10,7’+! 


. .t''+ iox'‘’+';a __ t;, 7 ^ + iO(2‘^ f i 

5.v’+TOV2+I ,7''+iou®+5,7 

.+»+ 5a;‘ -1^1 o I ® +1OA- + v'_+i 
1* —5 i^+ lOA^— iav2 + 5A —I 

4 

__ I + c,7+ 10 , 72 + 10,7® + «;/7^ + ,/‘’ 
I — 5^2+ IOf7® — 10,7® + 5 , 7 * — (r‘ 


(£+‘ V ( L+_f Y ; „r '-tJ = '+1* 

\A-l/ \I~rt/ l -,7 




22. A. 


( 


22 F, 


. . A = - 

(7 


Extracting 5th root 
j~ Art. 


22 E. 


<H) . 1 “+;-“= N/F(a.t+/.f).(A) rAddmgthe 

I, two equations 

and •yz {xv . (E) r Subtracting 

[2nd from I St. 

Multiplying (A) and (B) 

•^£i^)^2{(7x+h'){ \v — afi) .(C) 

But (a;^+^®)(>/ 2+a2)=fl2A* + /y +a V + aH^ 

« (a®A“ + + 277 /a;y)+(.v^ ^-^a^h^ — zahxy) 

«= (<T.v+ 6 yY+{xy —.3^)® f 16.B and A. 
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Substituting this value in 

(tfjc+ (.\v - ah)- ~ 2((7.v+ hv){ \v—’iih)^o 

{ (rt.v + /jr) —(.\ r — <//i) = [i 6 . B. 

«7 1+/m' —(vt —ifh) = 0’, til aX-\-ly — Xy — ah, 

K^-h) 

% 

Substituting ifiis tiilue (.jI y in (A), 

2 . /•. . f */'I •!-//“ I 

• I V - /< J 

X — h 

1= ^2. , r Dividing by 

^ L 

oi, .\ — h — a ^ 2 

or .X [2 1 . B 

a^.\ + h) , - 

V =-- - -j tf-\-hy /2 

X —/' 


[21. B. 


4. {a) Fumi the and exjuation xve gel 

c — X _ h(y— X) 

.XS -Xj' 

OI -V - c = ^ , But -x —2=s:u( X - j ) ist Equation. 


, X — 1 ) ha 

. alx — 'i )— - . or </=s=- 

V y 

- — (At • 
h y 

From the thud eijualion 


From A and Art. 32.A. 


II 



lf»2 


EXERCISES WITH SOLUTIONS. 

Now, from the ist equation. -a.xsss—ay 
( 

or .rfi - «)== s — trv. 


. X , c 

•• - (I 

V j- 


fDhidmg })>■ 


L 


r 


Substituling the \a)ue oi as given in (H) and as given 


y 

/ ^ V f . '' ail -b) 

in (A). - (i -/7)= --< 7 — 


y 


U‘ 




h“{ \ - a) -- </-(i - /j) 

oi </“ — //“ — a/>{a^ — /'■*) 
{1) From the i r/ecjuation 


^ -4 L. = / - £ • £+£=,?- ‘L- 

J' \ ' C I ’ 

and j: + =-.(/- -- 

I r 

.Multiplying these together. 


(^r)(;-f)(T*.T) 

... -(v+; + r),. 

, /c X a v, X y\ '' X r 

\.t r » r, ^ ' z/ A- y z 

. [Art 14. 

=-- * 7 ® - a. <r“ + /<(7 — I ‘ [I'lom 1 \/ and 2/1(1 equati Diis 

But 

rXT+T)(.f + 

U*'“ rt® + <7/7 — I = i 
OI —— 1 =0 « 
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Bv 21. A. -L-f-L = . 1 

a l> </+/+* 


or 


~ ill 


ah + + * 

t2-P/^=o [Sec solulion 4 (a) Kx. XIV. 

% 

' a= - h, 

' ,;2 i4i_/_*" *’ 2/;+i IS an odil 

^ ^ , nf) See solution I. Ex. V. 

Now ( V'" L _■ • [v rf+i = o. 

y/ ■\-h + £/ J 3 141 [ 




a 


2 u+l 


H I ' 4 .,,^ ■'“1 H | 

6. l^et .v -=-Xt). of lbs. each passenger is allowed to carry 
tree of charge. aiVl i" = weight ot one’s luggage in lbs. 

The other's luggage weights 5 x 112—1 cwt=il2 lbs 

• The two psfssangers together pa> i:; shillings. 

But if the luggage had belonged to one person, he would 
have had to [lay 19,^, s. 

.-. the charge for t lbs--19* - 15 or 4’5. 

. 111, — 4(, 25 

• ff ■ *4 III* — 2S“ 

.r 1 1 

Now.'^one passenger pays for v - x lbs, 
and the other for 560 - r—* v lbs. 

By the question 


0 -.v)Y-= 5 J 


(56o-v-.»)x|l=y,l 


1 
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‘ V 

Adding and subtracting, 

t 

(560 - J ^ . 


(560 —2i') ^ - .(H) 

6.1 3 

Dividing (A) bv (B) = 4.*• 

' 560— 2 y ^ * 


or (jq>'--28.r= 560 X 31 * .‘(C) 

o X 

' 6 \ s 


Again from (A), i.. 


or 


700 0 

~ 3 ^‘ 



. .X = 100 



« 


Substituting this vulue in (C) 

_r = 2 24 lbs 01 2 cwt. ' 

.*. 5 X 112—>’ll>s=5 cwt —2 cwt -3 cwt. 

7 Let .1“ in tiic Centigrade scale be the .same temjierature 
as y" in the Fahrenheit scale. 

In the Centigrade scale, the freezing point sland.s at o" , 
and in the Fahrenheit at 32°. 

In the Centigrade scale, the boiling point i.s at 100*; and 
in the Fahrenheit at 212“. * 

100 212 - 32' 

whence 9-1* == 54* - 160. 

Drawing the graph of this equation, the abscissa will give 
us the temperature in Centtgiade scale, whilst the correspond-. 
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ing ordinates will give the corresponding temperature in the 
Fahrenheit scale. 


For the graph we have 

if .V = 0, J'=,^2 

and if y 68 

« 

joining these |)oiiits 


0 

• [In the above equation 
anv value of .r would do, but 20 is 
very suitable and convenient in type, 
we have the graph reipnreiL 



FJNiS, 












